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(2) If ggjp 1 0-32809 



«>6n/cB9iB+-:7 i^-L.m^mmt'^wstB^^mmicm 
/ ^s^B*^ e. MI Bas*^B(t«ij'iaiis^2ifi#a^® 

^t-y— /^igB*^ef5fBiS55i5gBic2iensx h u-z*® 
(ficif A*nTB9iBC5i5SiBtce^en5 c t ^itmi: 

■r«fS5R«2 icfBKotT^* • ♦ T'^-y F'^Xt" 
[fiSiJl 5 ] bCIBX h ■>» - A*iJ88i#l9:6^HCIB!S*gB 

MfB+-7 b-z»i5sa^ai Lsi!i3S«i9fBti:7^?ii-y— /^iifi 

S^ra H J: y < Mog/jN(D<S«MfB+- 7 U- AS 
SHBIt LT^46. bCbB+-7 U-i*f?^«Pilt^*il 
B*i<J§Sr«S^jSJt<!:<om»fS5BiJI34^-7 

ifsmm 7 1 s9fBx h 'J -L^mm^mii}\ fjiBtfy h 

+-7 U-AcD5?-rS'Oi3lfi)b^pItl3S:S/J\+-7 U-i* 

fi«^iS■r■5s^aJg*36rc■rst,/J^^t^•^i€^l9l3+-7 



I3S4SS<!:CD«Wg^H9fB=<^-7 U-L.ilg3^aj L^H 
t LT^46^ <!:«*tS»<l:-r^it3?3S 1 TiM 5 ICIBIB© 

S£rSP)l<!:i%^^BA^Ii£-r^M£]iS<!:Oli@jgJ: y 
^^-y\y-L.m±mm (n) Mb3+-7U-AS! 

^/^a Lmm^ n fg LTMiBS^sjgTSijofdsicatia 

t^Sa*^6. l9IB+-7U-ixK*aiLW|!||« (n- 

1 ) fSLTMiBw^JiST•S'Jofc^ii^cst,3al^Ma^?l 

l^tcimc^isb^ Z. t ^l^mtt^m^T^ 1 7!jS 5 ICIB© 

[a!3?^9] B!>fBXhy-i*{6"Jffli#S*i\ iE3?lRlSfc 
ttJfi»:?^lRl(D;g5^S^t::fcnt;5W^ajg*»S-r«Bi}fB+ 

-■7 u-AUc^^a LmmRzf=^-y u-z^s^f^ps^-s 

0] e-y hX h y-Z^^«*f L. ffi*SB 

A^etDS^itcfSUTey hX h y-A«*i«-r«e7^;d- 
BiJiBtfy hx h y-i**ss-r«x h y-z^sa^K 

laiB^^l^ilBJ: y ^:£7^tifcli^iSJl(<:S-:>X>TS9IBe 
•y hy-iAi^e^-^^U-ZAtDa^^BJE^tiif «^ 
iCs |iJIB+-7 U-A^^f a Lt'y h U- h * /cfiUlB 

4^-7 U-AS^P^PH^aRA!). B9IBg'J^+-7 U-AH 
iKfiittiJIBt^-y hX hy-A<^+-7U-AraBli:B9 
fB^3^$IB<): y lg£Tt-nfc¥9^3JS^A'ei98Bli£aS 

a LraHiic«eoTMfBx k y-A««#®icSiBi*nfc 
tfy hx h y-AA^e^-^u-AOD^sBs^a-rx h 

MiBx h y - Asia^a L^sjb^gg^'a urcx h y - a^ 
«(HB«5*iSB'sj26<fr«x h y-A2Mg#at, 

mJIBX h y-A$iJ«B)#®fe'«^46/-cMIB+-7 U-ABS 



(3) IfMJpi 0-3 2 8 09 



i:$<D+-7 U-Z^Bga^iii Ley h U- hStf +-7 U 
-A2lffle-y h U- hMtftcMIB+-7 U-Zx©7=^— Si 
fi«Sai-r5+-7 U-i*!S*iillL/2Hlbf'y h U- h 

BOIB«*gB J: t» Ji^*nrcf?^jSjStcScJl>THOfB f 

•y hxh'j-A!b^5+--7u-z*<3[)a^*ssa^ai-rii^ 

ic. t9!B+-7 U-AK*m Ltr-y h U- h *ycl4fUfB 

^KIIltUfBe-y hX h'J-A<7)+-7U-IkBll<tt9 
fBi^*gS<fc y*gS*n/cS*)t)St A^eetJIBS^ajS 

MiBx h ';-i.{6ijtai#ia:«'s«>fcBijfB+-:7 v-umh- 

B3IBX h L#e6^6m:^?nfcx h 'j-a 

«a»iBii8*ga'N33ifi-r«x h u-z^iSHs^atsfiiTi 

s c <k git t -r 5 

[iB^« 13] e<y h 7. h g -um^i£tvrz yf:9^ 



tJIBA^*iJffli#S*(«a»L/-cZi^> K*«JIBe7^*t^- 
^)$Jg<!:LT^5$#^«g?RLrc<!:5-. MIBXh';-/* 

nfc^-T' b- As^p^Pi^s? y Hi Lv Bi)f3ffl#$ijiai# 
bUibt. h y y ix#-r*BijBB+-:7 

^-z^il*p^ll^c«c>^^T> H^^lB^I^¥®o«#^*|J^iB) 

14] e-y h 7. h y - L. ffi^^B 
*^6<^M^f?tcjSLTt >y hX h ')-U-^W(kt^\^7'^ 

KjiBtf-y hx h y-A*s«-r«x h ^)-Lmm^n 

gSa^ai Ltf -y h U- HCi^oTHIBX h y-ASS#S 
tcSS*nfctr-y hX h y-A*^6+-7 l/-AO!>*«^ 

si^mrx h y-ASS*ffi L#i8t, 

bOIBt. h y-AsH^^tii L#sa*'«si*'ta Ltcx h y-A* 

B9IB«5*^IB6^6)2l6nrc+-7U-Aiilfili«y h 

nc«!t^TMfB^*iiB'NHgfi-r«x h v-i^mm^Mt 

[fB5R« 151 e>y h 7. h y -Zxi>««^;*-n/i:e7=^:i- 
■9--/\'SBlce«y KT. h y-AQ)JI«t^g?R-r«ex;J- 

■r«7hy-AS«#e:t» 

MI37 h y-AS<i#ia:T'Sfi*ti/'c7 h y-A«s# 

tUIBb^T^^-y— /t«Blc«Jt*nTt^«v miBtf-yhX 

MfBti:x:4-y— MSB^c^l^Tf^llBe■•y h7. h y-A*^ 
mS^tHLe-y hU-hSt/+-:7U-AjJ6{ie-y hU- 



« 



(4) 



Itra^F 1 0-32809 



l!JfB§'>+-7b-I.S^K|ii<!:l5fBe y 
bOIBX h 'J-A{6<J«|l#S*f«S*{>fcBiJiB+-7 

J; yfi;^en/i:H>jiB4^-7 ^-/*^i^^^Pi^cs^^^T^ 
MiB%^#S!0!)m#««i^-r ^ in ^ :&!|$0»<!: -r ^dig^t^ieg 

So 

[000 11 
[0002] 

[0 0 0 3] C d Lfc-VXT^ATtt. a^S^fcltT'Sft 
*g(7);Blt!f" fM^S?8s IE92-96,ppl01-106,Dec.1992) 

K*. HiW. iS*. tiih 'voD-yxT'uvco 
vummm • a3R»©«fr mmi^n. ie94-8i, pp9-i6. n 

ov. 1994) o 

[0 0 0 41 tfx:*- K-VXT^Zx^Stfigr 



®St^^^(DAVXh'J-Zx1 a^&^tfegffi-r^/x-K 
T^-fJ^-l^ 1 <tv A V7.h 1 a'vtDy-^-trXx-:?' 

i6^6AV7.hy-Ai a*si*ai-r7.h'j-i*K*m 

LSI5 3ts ^*ta*tl/cAV7.h'J-A*iSs*^SlCjM 

[0 0 0 51 $fc. Cro->XxZxCD(^*ilBli. 
-/^ilBlCj3MirS3^>KiSlfiaJ9<!:, trx:i"9^-/^ 

sfiajiot. Avxh';-Zx^x=i-K (a^) -r-sx 
jfgpizi. x3-^i207^=>-Ksu=sat^'r5 
>^^«»jaii-r«7*3-^*japgmit, x3-K*nfcW 

[0 0 0 6] AVXh'J-A«, lllS;^2tlMPEGlCSe 
13 (a) tc5^f7 U-L^miC/x- KT^-fX-? 1 tcgSI 

s-nrt^So 11113 (a) T^\.t^yi'-LK<Dmnmt^ 

-/*pa^e^t^b*tl/^:S^^^^»l^5^^^b7 a, b j4»* 
u-Ara??^ibxrtin:M5?iRj^S'J??#fb7 \y-U 

[0007] $fc> Ell 3 (b) 
4iK*ilBtC*Jt^Tii^ll^*nSt*<D7 U-Z*9iJ%/T^ 

[0 0 0 8] PStl»S-\f»#*MLS^7t* I T'U-A 
[0 0 0 91 7'-^-bX7^-:?';b2 bttli. AV7.h'J- 

[0 0 10] CCDtiT':?!- • • t'^V KS/Xt^I^T' 
14, «g*fiiJ©A:^SB16«feyA^?n/cSlii§Ji^, 
ms^W. l9^SiS«^<Df§4t]b\ «g3t;ilBOA^«iJi!Bi 

gpi3T-SiHti^=iT> )^'^mmmm^mmm.. wat 



(5) 



ItfcW 1 0-32809 



[0 0 1 1 ] if'r^-*t-/'i^m<DX h U-A«iJ®SP7 
© A V X h 'J - Afl)(tJ*^6*iS* n/tSiiiO A V 7. h 'J 

[0 0 12] Sga^ttiLtfy hU-hlis ii^S^l^lcti 

J; 5 lex h U - APJUBISP 7 ««SS-r«o 
[0 0 13] il^ji)g<)^^j$l5^<DJi^lJ:«. Xh'J- 

+-7 U-i*X+y yiJ[16^7^-:?;l/8lcfB2E**iTt^ 

[0 0 14] Xh'J-Z^K*aiLg|J3tt. Xh'J-/*»iJ 
®g|5 7 3B«}g^-r SSI*m L •> h U- h T A V X h 'J - 

A1 at^e>. m^snrc^-yiy-h^m^mL. m^^ 

[0 0 1 51 Xh'J-A26^SIJ4l*. Xh'J-AfSga^m 

Lgi53 J: ygttflxofcx h *j-u^i^^^mm(07. h u 
-i^gfigpioicijHfrso notf^. 7.h*j-L.mm^ 

[0 0 16] ^*g®CD5^=l— S^SiJffllgpiKi. Xhy- 

X h ';-A§<lgi5106^S<lL/-i:X h 'J-A*7^=l- 
So xH-K?nfcXh'J-/*t*x =E-'$il4j:*jm^t 

Lz. ^tcs m^n^om'^im. xe-*i5j:y^^ 

[0 0 1 7] gSilSUcEII 3 (a) iZTjkry i^-i*. 

mzmm-ititcA vx h u - a i a t*. m^m^(om-^ 

tCJi. XhU-y*SI*ffiLa53*!«S«|*tircAVXh'J 
1 a ^^TSISfffl L. . X h 'J -A)2lfig|J4 ;b^^TjM 
(tU 013 (b) tJ:/T^-r7U-i:^|lST'^-^»14lCtH^ 



[0 0 18] $fc. ^ae^CD^^tt. Xh';-Ailg3^ 
aiLgP3 3b^^I*-tlfc+-7b-A 
«SS*ai U X h 'J-/:.j2£fiSI54««SE*ai*tl/c+-7 
U-L>«aSfSU *-^143!)i«. lai 2lc5^-rJ:-5H:, in 

Ell 2lt*>t'>TH %WTmh^ty.tc-7l^—U\t%n.\Z'rZ\ 

SLTt^So 012 (a) \t. (1) . 

I (16). I (31). I (46) "(Dill (*-y art 

TL''S) tcK*ai*n. ^ I 7U-i*3B«t-^'14(CfeO> 

LT*5U, 01 2 (b) \y\y-U1f^\ 

(1 ) . I (3 1). I (6 1). I (9 1) ••<7)|llilC 
K*a#n. « I ■7U-Z**i«t:z^14T9 7b-A»© 

[0 019] 012 (a) OJJS^ti. ji^»^lc33l^T 

1 5 -P Xy-Waci-P 1^- AF^Pi^ Wr S 9 7 L/- 

S^fgjiti 1 5 -r 9 = 1 . 6 7fg)g<!:^y. *fc. 01 

2 (b) (Dil^ti. )i^»ile33t>T 3 0 7 U-2:.»(7) 

9=3. 3 3fgj$<i:^-5o 

[0 0 2 0] 0 1 1 (i. ^]£ll^(Cj3(tSm£f§S^. 

b-Zx<*:+-7 U-Zx<i:OF^<^7 

u-AF^iiii^ 1 stt^sb. mm,z^ 

--p\y-Um.^^UmY. (AVXh'J-Z*1 a(OS+ 
-7 U-Zx03-6lll!gH<:Sg*'tti**lS+-7 U-/*ra<D 

(i^*gs*« 1 iy-L<^m± Lmif^y u- 

z^wPH) «rou. c(Di*(Dii*ajg« (iiaEas=+ 

-7 U- AinSf tfl LF^Pi X ^ +-7 U-L^S^P^Pi y ) 
[0021] Sf«<Dtf7^;d-+>— /^ilS0)+-:7 U-ZxX 

+ y:/aift^7^-:f;b8{ctt. ->XxZ*a)tt«icSto 

tM^^'&t.<om% (01 1(D^^91) <j«IB2E*nTt^ 

[0 0 2 2] tf7^?J-9--/^SS(^Xhy-A*iJ«8lg|J7 
«. lffi5tSgSJ:ySS3)gt LT2<g2. 3<ga. 4fg 

a. 5fg5$«<jis*n*^. +-7u-Ax+'yya^ 

S7^-:/;U8li:fB2E*nn:SI«*^6. JiS^nfcaiStc 



(6) 



If ra¥ 1 0-32809 



SfgjIcDi^^lts B^iSJg 3.33 (Cj^/ST 
7b-ASgS^aLP^PlxT'feS3 0^3?«>. Ji^JbMfg 
aoJi^lC. W*j$S3. 3 3lC«fS-r5+-7U-/* 

msfta Lfsm x t-^^s 3 o jisa^ 5 mma^m-^ 
tc, Bafejig5it)>*jiE;-r^+-7u-Aiig*[iiLF^iix 

^n^. 67ism. 3. 3 3fS5i. 3. 3 3<gji. sfg 

[0 0 2 3] dot*. ->XxZ^(7)tt«lC 
+-7U-ASiF^lly^9lClg^LTtx;d"y- 

1 2 (a) im^^2mm^i^^Lrctwm^yiy 
-ixmvso'j. «/cs 012 (b) im^mmsmm^ 

Ji^L/ct*. 012 (c) liB^jiS4fgii«-JgSL 
fct$> •€-L7iai2 (d) »ff£>»S5fgS«IS£L 

[0 0 2 4] 

[MW*i«l»>*LJ:-5<i:-r^i*Sl L<)^U fie^Ofx^j- 
fBa)«<J7-3fgigSU:4fgiiO«^(DJ:-5(C. S^Sfli 
[0 0 2 51 $rc. 7.h'J-i*C-tlcv 

[0 0 2 61 :$immt. z -7 Ltc^i^moi^m^^mTiir 

[0027] 

[gPS^<l¥j*r«/c«>a)^Sl ^37% 



•9— /tSIBSrclifisSRilBtCfiStt, Xhy-AltUffli#fift 

u-/*wsF^iis*!ffi*^Bite^. 7.h'>i-A*ij«ii#e 

[0 0 2 81 ^(Dfcisb. £I©->Xxi*T'tt, iffi*ilB6^ 
[0029] 

xt-y-^««iatr«e7^*-tf-/^SBi:> e7^:i-^t- 

/S;^IBltey h 'J-A<D*l«^S5R-r54ss*iSBt 
*gB*i^*i^-rSS*SjSlc»^t^Tt; >y h y-L. 

)t)^6+--7U-X:.a)*««SE«^ai#ns«^tc. cos* 

^«:15l3^aiLT!ffi*SBtt2lfiL. !SB*igB<)\ ^t^:*- 
[0030] l|^JS2 tCi3«Of|B^«x X h 'J -A«)J«|1 

#K*''ex;t-y--/^igB(cisit6n. x h 'j-Zx»j8p# 

[003 11 11^313 {ClBSO^B^tt. 
^f^mt\ tfx:!t"9--/t^B6^6«S*gBlC«)J®!f«jJI 

SUO^l/- hT«B*^BH:5M{i*n5o 
[0 0 3 21 li5RS4tClBltOI«Wtt. ^-y\y-LM 

h y-AcD^fJlcJi A*nT!ffi*SIBt::e^l6n5J:-5lc 
i^^LfctOT'^y. i^*SIBlC*it^T+-7 

[0033] 8R^^ 5 (CfiBieo%^(i. X h y -^ifi<Ji!iP 

^Stf^iffi^SBiciSJten. zoT.h^j-ufm^mz 



(7) 



^mW- 1 0-32809 



[0 0 3 4] S!««6lCffiK©«W*s Xhy-2*$Uffll 

-i^ms^m Lmmt lt^a*^ j: 3 ic^ifig ufct cdt-^ 

[0035] 7 IClBiiO^^ti. 7. h V --a*iJ«BI 

ll*T*5fc^t'J^i• < ffis c t ic J: y ismm±mmo>s, 

[00361 If 3?JS 8 lZf5m.<D^mit. X h u - AftiJiai 
#I9:A\ If-y hx l» >J -uo^-y U-ZxF^PB^liafg 

111LP^RI<!:LT^«>. ^*^S««SfiLfc n«tS<7>4^- 
7 ^-Zx^c*^t«+-7 U-AlfSMPH (n) 4^- 

§*,Jal^M»^)^6^ +-7u-Ai%3ftiiLrapi^ (n- 

1 ) fSLTW^3iJgT'»Jo/-diti:St.ifit^ilSl«§ll^/j: 

[0 0 3 71 n^msic^wtaymmt. x h y-^M® 

[0 0 3 8] n^m^ oizsim<ommts try h y 

t'^v—j^miz. e> hx h y-/:k«s«-r«x h u 
-umm^mt. hx h v-i^t^^^-y u-ao 



^turii^tc. +-7u-Ass3^aiLtr>y hu-hsfc 

-yiy-ixm±mm^^tt>. c<Dm'h^-y\y-i^m^ 
mmt\^'y hx h y-i.o+-7 ly-i^mmtm^i^m. 

7 U-Ali*'a LF^IlSt;+-7 U-Zx^iF^PS^^to 

«xhy-z:.*jia)#s<i:. X hy-A{&jffl)#©*^s<«)fc 

icSffiTjm/cify hx h y-i**^e+-7U-i*<7)*^ 

gs*'{ij-rxhy-Ags3^ajL^ia<!:s xhy-Agg^a 
L#©««s!3f a Lfcx h y-A^ffi5t5SS'\26«-rsx 
i-'j-i^mm^^t. xhy-Aftiji!a)#ia:*i«««>n:*- 

l9:<!:^iSttfct,(DTfey. cni*i»3?«3©ex* • :t 

[0 0 3 9] ai:3?« 1 1 iciBMo^eii*. e-y hx h y 

-z*A»'««j#*nfctf7=^;j"y— /^'^stcf y hx h y-L. 

(Omm^^^r^i^'r^ • • K->XxA(Dffi 

#Sis ifx^t-y— /\"^BA^6J3ifitftircxhy-L.« 
s<i-r«xhy-L.sfi#«st. xhy-i.s<g#ST' 
s<i*tifcxhy-A«!s#-r«ffi^^«t. ffi^^s: 

m.^mm^m\ »m^sm^&^ y ix^t r §+-7 
u-/:Kii*F^i!iics-i'X>T. m^^mcom^^^mt^ 

ck-Slc^fiKLfcfecoT^y. M^tJSl OtDlfx^i-y--/^ 
SBifflSf^teT. fS«31 3(^)^7='* • :tV • K 

[0040] 1 2 lc:IB®(D5l0^li. ifv"^ ' ^ > 

• xT> K->xxA<oe7=;d"y— /^iistc. e-y hx h 
y-A*sa-r«x h y-Asa^st. e-y hx h y 

-A3b^e+-7 b-i*cD*'^SI3!^tHr<i:*<7)+-7 U- 
ASS^^aj Ltf 'y h hSt;^+-7 U-A)Mf§e«y h b 

- ha£mc+-7 u-A©x-^s*mai-r«+-7 u 
-AK*fflL/iss«e'y h u- bmoi^mt. m^mm 
j:yjg^3-nfcB^2jgtcS"i?i>Te-y hx hy-A*^ 
e+-7u-A(^Sf^m3^m-r^^ic. +-7U-ASI 

^aiLf-y hU-h$/ct4+-7U-ZxjS6fie'y hU- 

^(ommt^pjmis:m'h^-yiy-ixm^rsm^^tb. z. 

©S'h+-7U-Afi^Hllt tf<y hX h y-A0+- 



(8) 



mmW^^ 0-3 2 809 



7 iy-L.mmtm^^m^ *jiiim-intcm^mmiiti^e> 

^F^I|ii=&i^tt]Plf«l<i: LTJf ASfctiatoiiC-X h 'J -A 
[0041] li^^ 1 3 tefBK<D58Bfl(*. If 7=^:^" • :t> 

[0 0 4 2] 1 Aicmm<Dmmt. t • v 
L#s<!:. 7. h y -um^fta L#s«<ss3^a Lfcx h y 

- HcfitoT«*S^B'\iiHgf sx h y-I.2HE#at 
*iSlt/ctcOT'»y. cniifi^JlScObfv^:^ • • 

[0 0 4 3] 1 5 tClBKOHWfis tfx^j- • :ty 

• 7^TVKv'77^AO(^*i^BlCs SSfls S^ffiBx M 

tfx:4-y--/«iiB6^ei2Hi*nfc7.hy 
r«xhy-L.s«#e^. xhy-ASd^STSffi 
7*-nfc7hy-z*^ffi^-rs«^#i9:<!:. «^#ift5®j 



tfy hX hy-A(3!)7'^-bX7'-^/U6^6+-7 
x^t-y— /^SBT-t-v hX h y-A6^64^-:7U-^.<7) 

«x h fj-L.mm^mt. X h y-/:.*'J^a)#®*^^4!>fc 
LTMmm^^m^Ltct^. 'i^^mm^mi3\ xhy 
r^y. fi^Jii 4(Dex:t-y--/\"^B<!:«i3/'^toT> 

f«5l?^5©ex:!|- • • K^/XT^A^^fig-TS 
[0 0 4 4] Jj(Ts *«^l©^^fi<35mfilH:ot^T. @S 
[0045] (HI (OUSSmfil) S 1 (DUSfimHO) t'y^ 

ti:x:!i-y— /^i?B*\ Bft^st^g^toA vx h y-A 1 

a^S8|-rS/\- Kx-fX-? 1 AVXhy-Z*1a 
'\a)7'<7-feXx-7VU2 b«^S«-r«/\- Kx-fX^ 2 
t.. y\- Kt'-cX^ 1*^6 A VXhy-i*1 aSBg^ffi 

■rxhy-Z:^i?i*tbLgp3t. MS*aiT*-nrcAvx t> y 

-Z^^«*SBtCjMfir5X h y-Zx26figP4<k. T''^ 
6 ^*ilB*^ea)S5}?tcS-i>U^TA vx h y-z^o 

ijS5^aiLstfi3i<i^$)jif8ir5x h <J-i^mmmo^t. 

A V X h y -Zxd; y +-7 U-/*<7)af «-gi*^tij-rii^«) 
^-y i^-Lm^^L/'^m^i'y h u- hsmioz 

^c2Hi■r«^^J^Bl1f«s^fiSl5103t«fiijlTt^So 

[0 0 4 6] $fc, C(D->X7"A(7)ffi5|5ilBlis 

- K-^^-^x^ifojAi^DilBiei. A:'3J*f^(csS;CT=i 
^> K**fig-r«A^*iJ{aigpi3«!:. =]^>K«e"7^:?i-y- 
-/^SBti:33Hir«3-7> K2HigP9 kr7^;fft-/^ 
SB3{)^62l6n/-cA vx h y-A^sffrsx h y-A 

Sfigpiot. Avxhy-A*xi]-K-r«xa-^aj 
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y U-XkS^IHI|I|IT'7^3- K«lS^(«^^«:totl« J: dtCT^ 
a— S''g|Jl2«iiJ8|)-rSx=i— SfitiJffl)gPl05i:> T^u-F 

[0 0 4 7] c<^>•>X7^^^)iM^^^:o^,^TS^^9r«o 
[0 0 4 8] iffi5feffiij<0A^gei6j: y A^^nfcfi^ 

[0049] ifT'^-tf-J ^M(07. h u -L^^mBm 

[0 0 5 0] m^-&mt!^mmm^(om-tizit. ^-y u 

-ABI*aiL/ji6<gtf';/ hU'-hgLaig|J102». T^f-b 

2 b tcfB»#nfc A V X h y -Zk©^ I y u 

u $fc> +-:7U-A¥*D7=— S'«-¥>7''^-tX7^-:?' 

[005 1] X h y -L.«ij®giJion*. jia#^(DJi^ 

2j:yi#fc+-:7u-L.S!3^aiLe'> hu-h, 

x-:?/i/^sg|55 J: y fcT. h y-A<7)+-7 u-z^ra 
Pits m^mmi^mr^m^mmtts^e^. ^-y\y- 

*fc. ^-y \y-um9^mLrsfSt^-y i^-i^omsf. 

a LffiB<!:SS*ai L e>y h b- h i:«R*iai LSiS 3 tee 

[0 0 5 2] z(oxh'j-L,mmmow^-y[^-£^ 

[0 0 5 3] umfmmm^mit. 7 h y-A$ij?aigiJi 
$/c. xhy-Asi*aLgi53tt. }i^*nfcsi* 



t?o 7. hy-/*sfia54tt, 7. hy-z*ssa^aiLaJ3 * 
y §ttffiofc7 h y-A*«g*iia<ox h y-z^sdas 
loiciii^i-rsc 7.hy-A«ij«BiaJion*. + 

-7U-/xSi*aiL/36^ie'y hu-i>»aia5io2j:y 

[0 0 5 4] i^^^m.(D^^-'Sfmmmosit. x h y 
-ASfigiJioT-iiy ffl^nrcx ^ y-L^^ajs^^- k 

« h y UTs 7=a-i$«'S512lcjjnt«T^3- F*i\ 

{&j«aiifffig{ga5io4T'afiLfc+-7 u-i^s^wpiit 

SeoT(T3B:ton5 J: 3 izpmt^o 7 h y -Z^SdSUlO 

3fj«§flL/-c7 h >J-L.it. x=J-^«"g|512T-7^=l- K**l 

t-'Sn4j:yBft®tLTttJ^*n*o iioii^. +-7 

[0 0 5 5] iI(D<fe3tC. mi CDl|]5SHJ»©v'77^Z*T- 

-/^i?*MPH*jt«6sxhy-/**j?aiiJi:v 
u-As^F^iis^^5fegsice;^s*jiaiif«jjniaJio3 

5c:<!:«<pltl<5:^y. ^txlcj^y. 4a55l5^M*i^S^)?-r« 

[0 0 5 6] xb'j-L.mms^mt'^^-yiy- 
lcol^Ti^^B^■r5o c<^;^;Si*Hjiy«y. =&:^>£^ii 

[0057] 2 ©nsfijBH) fis* nfcs^fgis* 

S!5^ffiLHHI*3?4!>Smi <0?&;"STttv f7^;f9— /S'S 
B07.hy-L.{6iJ«BlgP1OH*. +-7U-ASI5^mL/ 

asfge-y h u- hmmmo2t^^tbtcdF-y u-zx^pj^ 

« d t < ^S^P^raH) 4: LT©a'h+-7 U 
[0 0 5 8] :^l^T^ Xhy-L.[^(D*-7b-AP^?i 
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[0 0 5 9] micom^Mm (zom^wtmi ^o> 
«o ^:c:T'^*§/J^+-7^-ZxS^ralli*^«9 7■«s<l:■r 

+-7U-L.P^Pi(±1 5 7-^S(DT\ CCO^^s 9 

* y 1 5 (o^maytpTSt'i^cmit i s t****^ 

4^-7U-Z*ii*F^|iiy*1 Slc^^-rSo IMC. 

S) +-7 U-iA.K*^Jti LPaPBx « 15X2 

7 K 3 1. 6 1 0)ll(Cll!3^a*n«o 

[0 0 6 0] K*ai*tlfc+-7 %3^ili5(C 

jMe+lx xn— Sf*iJ?!ipg|5105(7)*iJ{Bia5Tlc. 123 (a) 

icT^rjc^ic. — «:<z)*-7u-L>««a5^3-nfc^i 5 

[0061] 1213 (b) . 1213 (c) . 03 (d) it. 
^n^n3fgji. 4fg2. 5fg3I©Ji^«/T^LTt^5o 
[0 0 6 21 fiB*^IH©}i3£-r«ll^a 

Sfcv -jgig^*tifc=ir-7u-z*s^p^ii«tt. ^■<^>;^ 

[0063] (m 3 oymsmm) li^x^n^c^^^s^ 
ii3^-r §fc46£D+-7 u-zxSip^iist;+-7 u-a 
S!*^tiJLP^ii*^46sm2(D:)^»Tii, e7^*-y— /^ii 

^ti^^m'h^-y U-^S^P^PiJ: y :*:*t^S'J^cDP^|li 

«SA/T% ^n«^s*+-7u-As*p^i!it-r«o ^ 
*+-7 u-Asnaf aj L^iiH=s*+-7 u-/:.ssp^ 

llxSiigjSlc J: y S*=^-7 U-^BI*ai LP^PH^Si 

[0 0 6 4] ^Jctc. g/J%+-7U-L.S*ffl|!|iJ:y:*:* 
< S*+-7 U-/xS^P^Pl J: y /J^5•l^*-7 U-^H 

^p^Piy^ffli^reaiLfc (+-7u-Z:.iji3^tbLP^Pi 
[0 0 6 5] ctDjsjssstDise^s m^r^^-y]y-um 



4ifflPHst;*--7u-AK*aiLpai!SAi«mo6^ntf. ^■ 

+-7 U-AS^P^HI&tJ^S*^^-^ U-Z*Sg*^ai LPS 

[0 0 6 6] E4(0li^j$)ga (dCDSeWiEII 1(0 

So C CT■^*©'J^4^-7 U-/*S*P^Pii)^9 T-^5<fr 
So +-7U-/*P^Piti1 ST'^SOT'. dCDJi^s 9 
J:y:*:#l.^1 5 <DfgSk<D*T-G)g'h<il4 1 5T'feSA^ 
6. S*:<i-7 U-l^S^BgPlti 1 5lc«:So Sfc. « 
*^S««tg^-rSB^3iJg«« 2fga(^lS^. (+-7 u 

-AS!5faiLP5ii=+-7 u-A»iraiixs4feigjg) 

©SC*^6. «*+-7U-i*SE5^aiUS|iitt1 5X2 = 
3 0(C^So 

[0 0 6 7] 55clC. +-7U-^S*P^Pi«<9*^ei 5 
<7)H (E4(D^JsE4lF«g) T'=<^-7b-Agg3^aLrailx 
-r:1r-7 U-ZxH^HPH y 2 i:*S+-7 

raiiHaif+-7u-z*si*murai!ii«asfgrSo 

^S^P^PHI 5S+-7U-i*lfiP^lllC. Sfc. a* 
^-7 U-L.SS*aj LMPH 3 0 *+-7 U-i*SI*^ffi L 

[0 0 6 8] iQ^mmt^mmr^m^mmt}'^3iBm<Dm 

^tctt. S4:4^-7 b-Z*SI*ai LP^Uli 15X3 = 4 

M-^+-7 U-i*K3^ai LSHI X -r+-7 U-AS*ia 
PS y 3 t^54^-7 U- AS^fflPSStf +-7 U-A 

ssaAtti LPaps^^isrSo iioJi^, +-7U-Z:.s^ 

SPiyAM 0 7^*^-7 b-ASEafaLrailBx«5 3 OOt, 
<^Ai«mo6^SflDT\ +-7U-Z^S^P^Ilt LT1 0 
^> +-7U-L.^*aiLP^Il<!:LT3 O^lS^-rSo 
[0 0 6 9] C<Dcfc3lC. COP^STt*. S^iSlS*''^ 

t)tnt. +-7 u-L.ii*spgt,^<b-rs?itli4««fe 

So 

[0 0 7 0] 2fgji<0^^lC. Xhy-/*lfl3^aiLg|53 
ti. 05 (a) tC/T^-r<fc3{C. Xhy-A*iJffl)g|5101(D 
Ji/T^tCSft,\ +-7U-iU«-3 07U-/xfRmc. 7U 

-/^s^ K 3 1. 6 1 omiciis^tii-ro m^ta^titc 

5CD*JffllG)TlC. 1215 (a) IC^^rJcdlC, — 
7U-i**i<^5^#nfc«1 5 7 U-Z*^tC55i:<^)+-7 U 

-A«57^=j- K;^n. 2fgJ$;gJ$Bi*^^7^*5nSo 

[00 7 1] *fc. 3fgSa)^^lC(i, 7.hy-Zxij!5^ 
mLa5 3t4. 05 (b) lc,T^-rd:3lc, :x hy-A$iJ1!Bi 
gP101©Ji5^tCSet\ :<P-7 U-L.* 3 0 7 I'-UMV 
tC. 7 U-/*S-^ 1 . 3 K 6 1 CD)lllcS!*'aj-ro 11!*^ 
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*iJiaiSP105®»Jffli(OT{c. 05 (b) tc5^-rj:-5tc. — 

[0 0 7 2] BIS (c) . ms (d) mmizAis 

[0 0 7 3] c:<D7^-»T^*^ i^mMO)iiumr ^M^m 

[0 0 7 4] (^4(^1156^®) Ji^*nfcWS<g5i« 
Sg3^aiLP^|ii=&3?«)Sm3<7)5?-»(i, #fSiWgSTc7)B 

[0075] tf7=^;4"9--/ ^SMCDX h 'J -/*$ijffl)g|5101 
14. S2(DI|]5!iffJfficOJg^<»:|5lL:j:3lcg'J>+-:7U- 

LF^Pi-rffSilJgm>g/J%*-7U-I.W^SIl («S 

t^^i, 4^-:7^-L.gE^falLF^|li>g'J^=^=— ^u-i*^ 
LFaPB©rtx a'j>cot,o^s*+-7U-ASS*aLiai 

[0 0 7 6] CCT. n^l 6^6ilfe«*il»iU nS 
at«:S^-r«^^-7lx-Iv«f|i4^-7L/-Z:. (n) t 
U »^+-7U-/x (n) (n + 

1) <!:cDF^CDra|!l^+-7U-/*S^F^Pi (n) tT^ 

\y-L, (n+1) (D^m^TOy l^-ixmt (S*+- 
7U-/*K*lilLlfflHlxn) t^So SSfga^MSS 

m) ©fiUcatiSl^Ea^S^FaPHi LTW^-rni? J: 
IS StoT. +-7 U-AS^P^Pi (n) tt. (S*+ 

jfil^ilSfeJb^S. (S*+-7b-Aill*aLraH|x (n 

-1) ■i-n^mm.m) 0:>«§(cst>]fit^s»$3lu^rcfis^ 

Z.a>df—yU-LM^fm (n) ttRlX{gT-3fe 

So 

[0 0 7 7] meoym^mm. (coaswisi i<d 

WrSo iIiIT'lig/jN=t^-:7U-A«^P^|!i*^9T'* 

$rc. ^-^u-AP^nAM 5T'«s<!:-r§o is* 
iie«(«!£-rsff£sjs«(3. 1 fg]$7'&si@^(c. ^ 

[0 0 7 8] ^-y\y-Lm^\^\^mm^WL>mt'^fom 



ictfJS-rSo +-7lx-I.S£*lULHIIltt+-7L/-i* 

p^i!io<sa*G>T\ ^-r^-yiy-um9^\^Lmm^m. 

'NiCDI 5tLTtt»-rS<t:. +-7U-L.ma^iilLPa 
Pil 5-J-S^jiJg3. 1=4. 83- t^y. 

Pi) o^*m*^t\ ^CT\ :^l;^c:*:^■t^+-7^- 

Zxill*^toup^Pi3o^c•r>t^Ttt^■r§o 

*aiLMPII*3 0tLTSf»-r5i:, 

ffiLffilP!l3 0-=-B^J$S3. 1=9. 67 -,!:^y. a 
/jN4i-7U-AW*fflPi9d;yt,:*:*t>a)T\ ZL<r>^- 

y u-zxifga^ai LP^Pi 3 0 ^s*+-7 u- Ass^a l 

[0 0 7 9] 3fclC. +-7b-AS^P^Pi (1) S 
*+--7 U-ASI^di LP^PS 3 0X1 ^BSaS 3 . 1 
= 9 . 6 7 • • i t> ^ m^'hWi^f^-\SLT'm^m.X Lfc 1 
06^6s S*+-7U-ASga^mLraPH3 0x (1- 

1) -^ssajg3. 1 =oic«tjfii^Mao:&§ii^T3i 

SfoT. *-7U-i*S^KPi (1) {410*!:* 

[0 0 8 01 *-7U-AS^PaPH (2) 14. S*+- 

7U-ASi3>iaiLP^IPi3 0X2^S^j$)g3. 1=1 
9 . 3 5- • t l,^3ii«'J>a;ISm-tfiT'E3JSHA Lfc 1 9 
S*+-7lx-I^SS*IilLIBPIi3 0x (2-1) 

-M?^jS]e3. 1=9. 6 7••^t^3fii«^/J^aiSS-^i 

T'EaJtSALfcl 0«§|t^Ts 9tLT^i6«Ct««T 

[0 08 1] =^i-7U-Z^S*fflPi (3) t4. 

S*+-7 U- LSPi 3 0X3 -^S^SJg 3 . 
1=29. 0 3 • <!: t> 3^i*'J^ifc,■^im-ffiT•Ea^§EA L 
tz2 9t^e>. »*+-7U-L>Sg*ttLfflPg3 0x (3 

-1) ^i?^a)S3. 1 = 19. 3 5••tt^3^i«/J^a 

;iim-teT'E3JiEALfc1 9«3H,>T. 1 Oi^So 1^1 

[0082] l^^SMCOJiSr 5S^fS)I«« 3 . HSjS 
(Om-^iC. X\-*J-L.m3i-tiiLS^3l,t. 07 (a) ic^r 

■r«j:-pic. 7.hu-A«ijffl)a5ioi<^jg5^(ctiei\ +-7 
3 0 7 ly—iAmzfiz. y u-/*s^ 1.31. 
6 1 oimcsi^^tii-ro Ss*ffi*n/-c+-7u-Zxt4. i« 
7^a-'5«'«ijiaigpio5CD$ijffli<DTtc. ^ 

[0 0 8 31 *f*WtCt4. 7^:i-K*tlfc7U-/*S^ 
1 (7)+- 7 U-A^^/T^Lfc^. 9 7 U-A^lhS/T^ 
U 1 1 7U— ASIC7U-L.S^3 1 <D+-7U-Iv 
^^/T^-rSo 7U-2*»^3 1 c^4^-7U-i*t4a/T^$ 
TtCT^n- K^^TfSo 7 U- 3 1 ©+-7 U 
- A14. S/T^ Ltcm. a 7 U-Z:.f|lt«5^ L. 2 0 7 U 

-2xatc7b-z*s^6 1 ®+-7 u-A«a/T^-r«o 
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^^7tio 7U-AS#6 1 CD*-:7U-Ati, mm 

-/*»^9 1 <D+-7 So b-Z*S# 

9 1 U-AfiS/T^STlCT^H- K«^7r«o 

[0 0 8 41 $fc. 3. 2fgiifi^(Di^^tCtts X h 'J 
-ASS3S*iaiLSl53«. 07 (b) icS^f J: "5 ic. +-7 
u-A^3 07U-ZxfRiifit. y\y-L,m^^. 3^. 

6 1 (DliltilE5^ai-ro !^5l5SS<7>7^=]— 5<"«iJ®aJ105 

-IvS^3 1 04^-7U-Zx€^a/T^U 9:7U-L>||± 
S/T^, 7U-L>S^6 1 tD+-7U-/*^^/T^U 87 

[0 0 8 5] |^«IIC. 3. 3fg>Ss 3. 4fgS^COt^ 
T, •?-n^*lia7 (c) . 07 (d) IC/T^LTt^So 
10 0 8 6] CCD* die. C(D;?afeT'li. 4ffi*ilS6^6 

[0 0 8 7] ^2. M3, M4(Dl|]«g}g^Tti. 

+-7 U-/*raR5* 1 5 1 LTt>«6\ CtH::|®S#n 
4^-7U-Z:.F^|iiliPl^-rSfiiTSoT<t 

-y\y-hn^mm (n) ^5)?«>5K5ic. /jNa,'^sii-ti£ 

+-7 U-L.*fcJ*^(Dfte(D+-7 U-Z^6^6lk7lfcll6 

[0 0 8 8] (Sii5oii]»&^^) fsso^mmmT^its 

[0 0 8 9] iKOS/XxZ^roifT'^-y— /^ilBtt» 08 
tc5^-rj:5tc, ex;i-+^-/^ffiOTSSLn:+-7U-A 

fcf7^*-9--/^«B3t)^«i7lTl^rc«iJffll««2HiaJ103. s 
[0 0 9 01 C©->X7^AT'f*x (ffi5l5ffliJ<DA^ilB16j: 

yA:^?n/-cft^tt. !SB3fi^B<7)A:^«ij?iiaji3TS!iaji 



[0091] e7=^7t"9— /\*^BCD7. h U -/:.$iJ®g|J201 

Bsu=f?*j$jgt> 7'^'-bX7^-:?';ugssiJ 5 ««ga-r 

^n6<©ttffi«xh';-/*sg*tBLgi53j<:e^T> 
iSB 1 6^6©;^ h y -A©si*m L«*i^-r«o 
[0 0 9 2] m^mtt'^m&n±oym^\z\t. xh'j- 

L.{6iJffllg|J20Hi. +-7U-Ai^3^ajL/)36«e>y hb 

- ha[agi5io2<fe y if fc+-7 u-Asi*tti ue^ h u 

6s +-7U-l.|?irailSU-'+-7U-ZxgE5^aiLK 

B^rapit^T. h';-/*sga^aiLgiJ3(ce^. fis-rs 

[0 0 9 3] xhy-z*sE?^ttiLa5 3«. ji^^n/csg 
ntcde—y u-/**ijc*ai l. gi^ai* n/j:+-7 u- 

s/'ffi ugp 3 «*: y sttflXorcx h y -z*^^*gB£07. h 
y -2xSfiSP207t::2Hi-r «o 
[0 0 9 4] «S*ilB©x3— SfWJIIiai205l*. Xhy 

--i^s^tsP207Tis y tii^-tifcx h y -/xi^toT. h y - 

hy-A0!)xa-K««iJ®r5, 7^3-4fg|Ji2T7^a- 
K?tifcX h y -/*(4t - ^ 14J: y Bstfti: LTffl^* tl 

So 

[0 0 9 5] iICD^5l5SIB07=^=l— SfW«BlgP205t*s ^ 
4(7)SI«smfilT/T^-rJ:-5tc. im;il*2jg04'T+-7 

[0 0 9 6] il^B^Utl^^PUT'&So 
[0 0 9 7] JICDJ:31C. S5(DIIS©K®(Dv'X7^A 

«g*iiBa)s«(cjeo retail* ^Hisr s c t 

So 

[0 0 9 8] (mecDHfijsm®) mecommmmcot^T' 

[0 0 9 9] C<0->X7^/*a>trr:j-9— /^ilBtts 09 
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- Kx-f 1 6^6AVX h'J-L.1 a^Sg^^mrXh 

'J -i^s!*ffi uaiJ306i:. K^mtsrnfc a v t. h u 

L$iJia)gP308i:*ii;^TL^^o 

[0 10 0] $fc» B^^SISt*. ^-'l^-K-V^^-^Xft 
ts +-7U-/*f?*iaPII-^4^-7U'-ASI*iffiLISIl 

*j?i^-r^x h '>'-A*ij?8igi53oit, 

SC307t. AVT.hU-lK^T^ZJ-H-r^T^^-^fgPia 
t'U— Srg|512«*iJ1lil-r«7^3— Sf*ijapg|5305t. X 

[0 10 1] iio->xxAcDEbmc-pt^TittB^-rSo 

[0 10 2] !ffi*ffllO)A^ilS16<feyA^#tin:<i# 

3oni:A:^-r*o xhu-/**'j®g|53on*. A^s-nrcjg 

[0 10 3] ^^^:t^T^ ^^hU-ASUfSPSUSOIli. A^s- 

-T'^^AVT.h'J-i*. SI*ai-r'<*4^-7U-At^ 
X h 'J - m Lf&J?!B)giJ308lc€^, SHilS 1 6^6 
[0 10 4] S^jiJS««!SaS*<DJi-&lt«. 

[0 10 5] 7 h >J-L.mmm0Ut. JI©4^-7U- 



taigi5305tCf5?l5o 
[0106] ti'7^;i"y— / \'g®07 h V -L^m^^tii 
'M^308[t. 7.h'J-ASS3^mLg|5306^*^J^alLT^ AV 

'J-Z^(i7 h 'J-Aj|HigiJ4lCig6ns 7. h U-ASfl 
g|54tt. SltI5lo/i:Xh'J-A^^*gg07.h'J-Z* 
SfSgP307fCiSHS-rSo 

[0 10 7] i^*iiB(^x=i— sfgpizf*. X h y-/»§ 

flg|5307««SfiUrc7 h 'J -A^f^n- KTSo C(Dt 
T^U— Sf$iJ«BlSIJ105ti. 7.h'J-Z*«iJjaiSP301*^6S 

3-^gpi2^*ijffli-rSo T^i]— ji'gpizTx^i- K*nrc 
[0 10 8] c:(oi^^M(O7':3-'St^mm305it. m 
rt. 7hu-Zx§ij«BigU3oi*^eiijg+-:7U-/^w^ 

[0 10 9] z:cDd;3(c, mecommmmoi/x'rL. 

iiey h b- hsi±ja5io2at;7'^'-b7x-:/;u'^a5 

^mmmmmTmmr set *'«T'*s itaif 
*^i^ii<jiap*s^ ^c^T^ 3 c t *^t^ s, 

[0 1 1 01 SUfiSmJilT'ti. +-7L/-A3fJ^ 

mcmm.LT'^^t^mt>i3:i\ «/c> AV7hu-/*i 

a(i. tr7^:4-7.h'J-i*, :i— 7=-f ;!|-7. h U-i*. -f-O) 
160)7 h'>»-ZxT'<6oTt*t\ Sfcs llllS^ffJS;?^ 
iLTMPEG^ffll^/'cAl\ CntCfSS-rStCDT'ti'S: 

U 7e-:<j15<)^em^r«J:-5tt«fi)6LTt.J:t\ 
[0 1111 fcf7=*-9— /tSBi:i^*SBt©« 

locDe7=*t>--/^^H(c««if<D4S*^B^Klf 

/cu, aa«Dt;x:a-<t-/^gB(c«»<Di^*gH^S8if 
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(54) VIDEO-ON-DEMAND SYSTEM AND VIDEO SERVER DEVICE AND 
TERMINAL EQUIPMENT CONSTITUTING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a video on demand system which 
accurately realizes high- speed reproduction at an optional double speed. 
SOLUTION: A video server is provided with a stream control means 101 that 
prescribes a key frame read interval and a key frame reproduction interval which 
satisfy a reproduction speed designated by a terminal and transmits a prescribed 
key frame reproduction interval to the terminal. The video server reads a key 
frame of a bit stream la in the key frame read interval which is prescribed by the 
means 101 and transmits it to the terminaland the terminal produces the stream 
sent from the video server in the key frame reproduction interval which is 
transmitted from the means 101. This system can accurately realize reproduction 
at an optional double speed designated by the terminal. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a video on-demand system characterized by comprising the 
followingWhen only a key-frame is read from said bit stream based on reproduction 
speed specified by said terminal unitit has a stream control means which defines a 
key-frame read-out interval and a key frame reproduction interval with which it is 
satisfied of said reproduction speedSaid video server device reads a key-frame of 
said bit stream at intervals of key-frame read-out which said stream control 
means definedand transmits to a terminal unitA video on-demand systemwherein 
said terminal unit is reproduced according to said key frame reproduction interval 
to which a stream sent from said video server device was told from said stream 
control means. 



A video server device holding a bit stream. 

A terminal unit which requires offer of a bit stream of a video server device. 

[Claim 2]The video on-demand system according to claim 1 wherein said key frame 
reproduction interval which said stream control means was provided in said video 
server deviceand was defined by said stream control means is told to said terminal 
unit. 

[Claim 3]The video on-demand system according to claim 2wherein said key frame 
reproduction interval is transmitted to said terminal unit through a control 
information transmitting means from said video server device. 

[Claim 4]The video on-demand system according to claim 2wherein said key frame 
reproduction interval is inserted into a stream sent to said terminal unit from said 
video server device and is told to said terminal unit. 

[Claim 5]The video on-demand system according to claim 1 wherein said key- 
frame read-out interval which said stream control means was provided in said 
terminal unitand was defined by said stream control means is told to said video 
server device. 

[Claim 6]Said stream control means a key-frame interval of said bit stream in a 
value which carried out the integral multipleThe minimum larger and value than the 
minimum key frame reproduction interval which can transmit data of a key-frame 
is defined as said key frame reproduction intervalThe video on-demand system 
according to claim 1 to 5 defining a multiplication value with reproduction speed 
specified by said key frame reproduction interval and a terminal unit as said key- 
frame read-out interval. 

[Claim 7]Said stream control means a key-frame interval of said bit stream in a 
value which carried out the integral multipleSet up the minimum larger and value 
than the minimum key frame reproduction interval which can transmit data of a 
key-frame as a basic key frame reproduction intervaland in inside from said 
minimum key frame reproduction interval to said basic key frame reproduction 
interval. The video on-demand system according to claim 1 to 5 providing the 
smallest value that fills reproduction speed specified by a terminal unit in said key 
frame reproduction intervaland defining a multiplication value of said key frame 
reproduction interval and said reproduction speed as said key-frame read-out 
interval. 

[Claim 8]Said stream control means a key-frame interval of said bit stream in a 
value which carried out the integral multipleThe minimum larger and value than a 
multiplication value with reproduction speed specified by the minimum key frame 
reproduction interval and a terminal unit of a key-frame which can transmit data is 
defined as a key-frame read-out intervalA key frame reproduction interval (n) in 
the n-th key-frame that a terminal unit receivedFrom an integer nearest to a 
value which increased said key-frame read-out interval n timesand was broken by 
said reproduction speed. The video on-demand system according to claim 1 to 5 
characterized by what is provided in a value which subtracted an integer nearest 
to a value which carried out double [ of said key-frame read-out interval ] (n- 



Dand was broken by said reproduction speed. 

[Claim 9]The video on-demand system according to claim 12567or 8 with which 
said stream control means is characterized by defining said key-frame read-out 
interval and a key frame reproduction interval with which it is satisfied of 
reproduction speed in fast reproduction of for Masakata or an opposite direction. 
[Claim 10]In a video server device of a video on-demand system which holds a bit . 
stream and provides a bit stream according to a demand from a terminal unitA 
stream accumulation means which accumulates said bit streamKey-frame read- 
out / transmitting bit rate calculating means which computes data length of the 
key-frame read-out bit rate when reading only a key-frame from said bit 
streamthe key-frame transmitting bit rateand said key-frameWhen reading only a 
key-frame from said bit stream based on reproduction speed specified from said 
terminal unitFrom said key-frame read-out bit rate or said key-frame transmitting 
bit rateand said key-frame data length. It asks for the minimum key frame 
reproduction interval which can transmit data of a key-frameA stream control 
means which defines a key-frame read-out interval and a key frame reproduction 
interval with which it is satisfied of said reproduction speed from reproduction 
speed specified from said minimum key frame reproduction intervala key-frame 
interval of said bit streamand said terminal unitA stream reading means which 
reads only a key-frame from a bit stream accumulated in said stream 
accumulation means according to said key-frame read-out interval which said 
stream control means definedA video server device provided with a stream 
transmitting means which transmits a stream which said stream reading means 
read to said terminal unitand a control information transmitting means which 
transmits said key frame reproduction interval which said stream control means 
defined to said terminal unit. 

[Claim 1 1]When it has the following and fast reproduction is required as said 
reproduction speedsaid decoding control meansA terminal unit of a video on- 
demand system which requires offer of a bit stream of a video server device with 
which a bit stream was held characterized by controlling decoding of said decoding 
means based on said key frame reproduction interval acquired from said control 
information reception means. 

An input control means to change a demand of a programa playback 
positionreproduction speedetc. into a command. 

A command transmission means which transmits a command which said input 
control means changed to said video server device. 

A stream reception means which receives a stream transmitted from said video 
server device. 

A decoding means which decodes a stream received by said stream reception 
meansa decoding control means which controls said decoding meansand a control 
information reception means which receives a key frame reproduction interval 
transmitted from said video server device. 

[Claim 1 2]A video server device of a video on-demand system which holds a bit 



stream and provides a bit stream according to a demand from a terminal unit 
characterized by comprising the following. 

A stream accumulation means which accumulates said bit stream. 
Key-frame read-out / transmitting bit rate calculating means which computes 
data length of the key-frame read-out bit rate when reading only a key-frame 
from said bit streamthe key-frame transmitting bit rateand said key-frame 
When reading only a key-frame from said bit stream based on reproduction speed 
specified from said terminal unitFrom said key-frame read-out bit rate or said 
key-frame transmitting bit rateand said key-frame data length. It asks for the 
minimum key frame reproduction interval which can transmit data of a key-frameA 
stream control means which defines a key-frame read-out interval and a key 
frame reproduction interval with which it is satisfied of said reproduction speed 
from reproduction speed specified from said minimum key frame reproduction 
intervala key-frame interval of said bit streamand said terminal unit. 
Only a key-frame is read from a bit stream accumulated in said stream 
accumulation means according to said key-frame read-out interval which said 
stream control means definedSaid key frame reproduction interval which said 
stream control means defined in a read stream is made into additional 
informationand they are insertion or a stream reading means to embed. 
A stream transmitting means which transmits a stream outputted from said stream 
reading means to said terminal unit. 

[Claim 13]In a terminal unit of a video on-demand system which requires offer of a 
bit stream of a video server device with which a bit stream was heldAn input 
control means to change a demand of a programa playback positionreproduction 
speedetc. into a commandA command transmission means which transmits a 
command which said input control means changed to said video server deviceA 
stream reception means which receives a stream transmitted from said video 
server deviceWhen it has a decoding means which decodes a stream received by 
said stream reception meansand a decoding control means which controls said 
decoding means and fast reproduction is required as said reproduction speedA 
terminal unitwherein said stream reception means takes out a key frame 
reproduction interval inserted or embedded at a stream which receives and said 
decoding control means controls decoding of said decoding means based on said 
key frame reproduction interval acquired from said stream reception means. 
[Claim 14]In a video server device of a video on-demand system which holds a bit 
stream and provides a bit stream according to a demand from a terminal unitWhen 
reading only a key-frame from said bit stream based on reproduction speed 
specified as a stream accumulation means which accumulates said bit stream from 
a terminal unitA stream reading means which reads only a key-frame from a bit 
stream accumulated in said stream accumulation means according to a key-frame 
read-out interval and the read-out bit rate which were sent from said terminal 
unitA video server device provided with a stream transmitting means which 
transmits to said terminal unit according to the key-frame transmitting bit rate to 



which a stream which said stream reading means read was sent from said terminal 
unit. 

[Claim 1 5]In a terminal unit of a video on-demand system which requires offer of a 
bit stream of a video server device with which a bit stream was heldAn input 
control means to change a demand of a programa playback positionreproduction 
speedetc. into a commandA stream reception means which receives a stream 
transmitted from said video server deviceA decoding means which decodes a 
stream received by said stream reception meansA decoding control means which 
controls said decoding meansand an access table management tool which are held 
at said video server device and which reads key frame information from an access 
table of said bit streamWhen only a key-frame is read from said bit stream in said 
video server device. Key-frame read-out / transmitting bit rate calculating means 
which computes data length of the ** key-frame read-out bit ratethe key-frame 
transmitting bit rateand said key-frameWhen only a key-frame is read from said bit 
stream in said video server device based on said reproduction speed which a 
terminal unit requiresfrom said key-frame read-out bit rate or said key-frame 
transmitting bit rateand said key-frame data length. It asks for the minimum key 
frame reproduction interval which can transmit data of a key-frameA stream 
control means which defines a key-frame read-out interval and a key frame 
reproduction interval with which it is satisfied of said reproduction speed from said 
minimum key frame reproduction intervala key-frame interval of said bit streamand 
said reproduction speedWhen it has a control information transmitting means 
which transmits said key-frame read-out interval which said stream control means 
defined to said video server device and fast reproduction is required as said 
reproduction speedA terminal unitwherein said decoding control means controls 
decoding of said decoding means based on said key frame reproduction interval 
told from said stream control means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention makes possible especially fast reproduction 
in the arbitrary speed of video about a video on-demand systema broadcasting 
systema video library systemetc. which comprise the video server device which 
accumulates videoand the terminal unit which displays the image provided from 
the video server device. 
[0002] 

[Description of the Prior Art]Many video coded to storage mediasuch as a hard 
diskis accumulated in recent yearsTo meet a demand of two or more terminalsit is 
the same or the video server device which carries out multiplex reproduction of 
the different image simultaneously goes into the stage of commercializationThe 
video on-demand system with which a video server device meets the program 



demand of each of a terminal unit immediately is realized combining this video 
server device and terminal unit. In the museumthe video library system which took 
in this system for the inspection inside a hall is builtand the service which a user 
provides with the movie chosen from the terminal unit also with the broadcasting 
system of CATV using a video on-demand system is considered. In this 
Descriptionall of these systems will be named a "video on-demand system-' 
generically. 

[0003]In such a systemthere is nothing only at ordinary reproduction and strong 
concern is held also to the image of special reproductionsuch as fast forwarding 
reproduction and rewinding reproduction (Ishibashi). Nishimura and Nakano 
"examination of the multiplex special reproduction art for video-on-demand 
service" Shingaku GihoIE92-96pp1 01-1 06Dec.1 992 

(woodsSakamotoNishimuraSuzukiand Maruyama "examination of the image 
accumulation and the style in a VOD system" Shingaku GihoIE94-81pp9- 
16NOV.1994). 

[0004]The conventional video server device which constitutes a video on-demand 
systemThe hard disk 1 which accumulates many AV streams la of an image and a 
sound as shown in drawing lO The hard disk 2 which accumulates access table 2b 
to AV stream 1 aThe stream read section 3 which reads AV stream 1 a from the 
hard disk IThe stream transmission section 4 which transmits the read AV stream 
to a terminal unitThe access table Management Department 5 which manages 
access table 2band the command reception part 6 which receives the command 
from a terminal unitit has the stream control section 7 which controls read-out 
and transmission of an AV stream based on the demand from a terminal unitand 
the number setting table 8 of key-frame skips in which the read-out interval of the 
key-frame in fast reproduction is set up. 

[0005]The terminal unit of this system The input devices 16such as a keyboard 
and a mouseThe input control part 13 which generates a command according to 
alter operationand the command transmission part 9 which transmits a command 
to a video server deviceThe stream receive section 1 0 which receives the AV 
stream sent from the video server devicelt has the decoder section 1 2 which 
decodes an AV stream (decodingHhe decoder control section 1 1 which controls 
decoding and reproduction timing of the decoder section 12the monitor 14 which 
displays the decoded imageand the loudspeaker 15 which outputs the decoded 
sound. 

[0006]The AV stream is accumulated in the hard disk 1 in order of the frame 
which the frame of the video signal with a sound by which compression encoding 
was carried out according to international-standards MPEG shows to drawing 13 
(a). The order of accumulation and each frame size of each frame are shownan 
English character expresses a frame type with drawing 13 (a)and the number 
expresses reproduction sequence with it. The intra coding frame by which there 
are three kinds of frame typesIPand Band I was formed into the frame inner 
codethe forward prediction coding frame to which motion compensation interframe 
coding of the P was carried outand B are the both-directions prediction-coding 



frames by which motion compensation interframe coding was carried out. 
[0007] Drawing 13 (b) shows the frame sequence in case ordinary reproduction of 
this stream is carried out in a terminal unit. 

[0008]In fast forwarding reproduction or rewinding reproductionthe I frame is used 
as a key-frame and fast reproduction is performed by reading only this key-frame. 
[0009]The data length of the start address in I frames each and its I frame of an 
AV streamthe coding bit rate of AV stream laetc. were described by access table 
2band the access table Management Department 5 has managed it to it. 
[0010]The program specification inputted from the input device 16 by the side of a 
terminal in this video on-demand systemSignalssuch as a reproduction starting 
position and reproduction speedare changed into the command which specifies the 
reproduction starting position of a program designation command or videoand 
reproduction speed by the input control part 13 of a terminal unitand are 
transmitted to the command reception part 6 of a video server device from the 
command transmission part 9. 

[001 1]The program specification information that the command reception part 6 
received the stream control section 7 of the video server devicea reproduction 
starting positionand reproduction speedBased on the key frame information and 
the coding bit rate of AV stream 1 a which the access table Management 
Department 5 managesAV stream la of the program specified out of two or more 
AV streams accumulated in the storage device 1 is chosenThe accumulation 
position of the key-frame located near the reproduction starting position specified 
by a terminal unit is searched forand it reads from the coding bit rate etc.the bit 
rate is decidedthose information is given to the stream read section Sand read-out 
of a stream is directed. 

[0012]The stream control section 7 sets up the read-out bit rate consist 

[ whether at the time of fast reproductionit is the same as the coding bit rateand ] 

of it so that it may become the same as the coding bit rate at the time of ordinary 

reproduction. 

[0013]When reproduction speed is fast reproductionthe stream control section 
7The reproduction speed obtained from the command reception part 6and the 
relation of the reproduction double speed and the key-frame read-out interval 
which are described by the number setting table 8 of key-frame skipsRead from 
the information managed by the access table Management Department 5 with the 
key-frame which should be read in fast reproductiondetermine the bit rateand to 
the stream read section 3 Read-out of the I framelt directs to add to the stream 
which read the reproduction mode which specifies change of reproduction speed. 
[0014]The stream read section 3 inserts or embeds the reproduction mode which 
reads the specified key-frame from AV stream la by the read-out bit rate 
specified by the stream control section 7and specifies change of reproduction 
speed into the stream of only the read key-frame. 

[0015]The stream transmission section 4 transmits the stream received from the 
stream read section 3 to the stream receive section 10 of the terminal unit side. 
At this timethe stream control section 7 controls the transmitting bit rate 



according to the number of the terminal units connected actuallyetc. 
[0016]The decoder control section 1 1 of a terminal unit makes a trigger 
reproduction mode in the stream taken out in the stream receive section 
lOControlling decoding and reproduction timing of the decoder section 12the 
decoder section 12 decodes the stream which the stream receive section 10 
received according to this control. In the case of the ordinary reproduction as an 
imagethe decoded stream is outputted by the monitor 14 as a sound from the 
loudspeaker 1 5. 

[0017]In the case of ordinary reproductionAV stream la in which the stream read 
section 3 was accumulated is read altogetherthe stream transmission section 4 
transmits altogetherand AV stream la accumulated in the storage device 1 in 
order of the frame shown in drawing 13 (a) is outputted to the monitor 14 in order 
of the frame shown in drawing 1 3 (b). 

[0018]The key-frame from which only the key-frame (I frame) as which the stream 
read section 3 was specified was read in the case of fast reproductionand the 
stream transmission section 4 was read is transmittedand the monitor 14 
continues displaying I sent frames each over a prescribed periodas shown in 
drawing 12 . In drawing 12t he frame by which the frame drawn as the solid line is 
actually decodedand the frame drawn by the dotted line express the state where 
the frame decoded before is displayed as It is. The I frame drawing 1 2 (a) I (1)1 
(16)1 (31)It is read in order (the number in a parenthesis shows the turn of the 
display of the frame in ordinary reproduction)and the state of 1(46) — where I are 
displayed each over between the regeneration phases for nine frames in the 
monitor 14 is shown. 

As for drawing 12 (b)the I frame shows the state of I (1)1 (31)1 (61)and 1(91) — 
where it is read in order and I are displayed each over between the regeneration 
phases for nine frames by the monitor 1 4. 

[0019]Since in the case of drawing 1 2 (a) the image which has a frame interval for 
1 5 frames in ordinary reproduction is updated for every frame interval for nine 
frames and it is reproducedSince the image which reproduction double speed turns 
into 15/9=1.67 Xand has a frame interval for 30 frames in ordinary reproduction in 
the case of drawing 12 (b) is updated and reproduced for every frame interval for 
nine framesreproduction double speed turns into 30/9=3.33 X. 

[0020] Drawing 1 1 is a reproduction speed table explaining the relation between the 
reproduction double speed in fast reproductionand a key-frame read-out interval 
and a key frame reproduction interval. In this tablethe key-frame interval which is 
a frame number between the key-frames in a stream is set as 1 5The key-frame 
read-out interval x (frame interval between the key-frames actually read among 
each key-frame of AV stream la) is taken along a horizontal axisKey frame 
reproduction interval y (frame interval in which a terminal unit continues 
reproducing one key-frame) is taken along a vertical axisthe reproduction speed at 
this time is computed by the formula of (reproduction speed = key-frame read-out 
interval x/ key frame reproduction interval y)and it is displaying on the 



intersection of x and y. 

[0021] According to the specification of a systemthe relation (field 91 of drawing 
11 ) between the keyHrame read-out interval x in case the relation equivalent to a 
part of this tablefor examplekey frame reproduction interval yis 9and reproduction 
double speed is described by the number setting table 8 of key-frame skips of the 
conventional video server device. 

[0022]If 2X3X4Xand 5X are specified as reproduction speed from a terminal 
unitthe stream control section 7 of a video server deviceThe reproduction speed 
nearest to the specified speed is chosen from the relation described by the 
number setting table 8 of key-frame skipsand the key-frame read-out interval x 
corresponding to the reproduction speed is searched for. In this examplewhen 
specification of a terminal unit is 2X15 which is the key-frame read-out interval x 
corresponding to reproduction speed 1.67 is calculatedWhen specification is 3X30 
which is the key-frame read-out interval x corresponding to reproduction speed 
3.33 is calculated30 which is the key-frame read-out interval x corresponding to 
reproduction speed 3.33 when specification is 4X is calculatedand when 
specification is 5X45 which is the key-frame read-out interval x corresponding to 
the reproduction speed 5 is calculated. And it controls to read the I frame of every 
[ for which it asked ] key-frame read-out interval x from AV stream la of the 
storage device 1 to the stream read section 3. The actual reproduction speed in 
this case is 1 .67X3.33X3.33Xand SXrespectively. 

[0023]At this timea terminal unit reproduces the stream which set key frame 
reproduction interval y as Sand was sent from the video server device according 
to the specification of a system. The reproduction frame sequence in this terminal 
unit is shown in drawing 12 . Drawing 12 (a) is a reproduction frame sequence when 
the reproduction speed of 2X is specifiedand drawing 1 2 (b) is each reproduction 
frame sequence when drawing 12 (d) specifies the reproduction speed of 5Xwhen 
the reproduction speed of 3X is specified and drawing 1 2 (c) specifies the 
reproduction speed of 4X. 
[0024] 

[Problem(s) to be Solved by the Invention] Howeverin the conventional video on- 
demand systemeven if it specifies the reproduction speed of arbitrary double 
speed from a terminal unitit is renewable only with the reproduction speed actually 
approximated to the specified value. Since actual reproduction speed becomes the 
same even if it specifies different reproduction speed like [ in 3X and 
4X ]reproduction speed is finely uncontrollable by the aforementioned example. 
[0025]Since key-frame read-out intervals differ for every streamthe reproduction 
double speed specified if a key frame reproduction interval was not changed may 
be unrealizablebut. Since it does not have a mechanism which tells the key frame 
reproduction interval determined on account of the video server side to a terminal 
unit in the conventional system even when suchin a terminal unita key frame 
reproduction interval cannot be controlled according to the characteristic of a 
streambut it has the problem that fast reproduction will be carried out while it has 
been inaccurate double speed. 



[0026]This invention solves such a conventional problem and an object of this 
invention is to provide the video on-demand system which realizes fast 
reproduction in exact arbitrary double speedand the video server device and 
terminal unit which constitute it. 
[0027] 

[Means for Solving the Problem]Soin a video on-demand system of this invention. 
A stream control means which defines a key-frame read-out interval and a key 
frame reproduction interval with which it is satisfied of reproduction speed 
specified by a terminal unitWhen it provides in a video server device or a terminal 
unit and a stream control means is provided in a video server deviceWhen a 
determined key frame reproduction interval is told to a terminal unit and a stream 
control means is provided in a terminal unitTell a determined key-frame read-out 
interval to a video server deviceand a video server deviceRead a key-frame of a 
bit stream at intervals of key-frame read-out which a stream control means 
definedtransmit to a terminal unit and a terminal unitA stream sent from a video 
server device is constituted so that it may reproduce according to a key frame 
reproduction interval to which it was told from a stream control means. 
[0028]Thereforein this systemreproduction by arbitrary double speed specified by 
a terminal unit is correctly realizable. 
[0029] 

[Embodiment of the Invention]In the video on-demand system which comprises 
the video server device with which the invention according to claim 1 holds a bit 
streamand the terminal unit which requires offer of a bit stream of a video server 
deviceWhen only a key-frame is read from a bit stream based on the reproduction 
speed specified by a terminal unitThe stream control means which defines the 
key-frame read-out interval and key frame reproduction interval with which it is 
satisfied of this reproduction speed is establishedA video server device reads the 
key-frame of a bit stream at intervals of key-frame read-out which this stream 
control means definedand transmits to a terminal unitit can constitute so that a 
terminal unit may be reproduced according to the key frame reproduction interval 
to which the stream sent from the video server device was told from the stream 
control meansand reproduction by the arbitrary double speed specified by a 
terminal unit can be realized correctly. 

[0030]As for the invention according to claim 2a stream control means is provided 
in a video server deviceWhen it constitutes so that the key frame reproduction 
interval defined by the stream control means may be told to a terminal unitand a 
terminal unit is reproduced with the key frame reproduction interval which was 
able to define the sent key-framereproduction with exact reproduction speed is 
attained. 

[0031]A key frame reproduction interval constitutes the invention according to 
claim 3 so that it may be transmitted to a terminal unit through a control 
information transmitting means from a video server deviceand it is transmitted to 
a terminal unit by a route with a key frame reproduction interval different from the 
read stream. 



[0032]The invention according to claim 4 can be constituted so that a key frame 
reproduction interval may be inserted into the stream sent to a terminal unit from 
a video server device and may be told to a terminal unitand in a terminal unitit can 
perform fine control of a key frame reproduction interval easily. 
[0033]As for the invention according to claim 5a stream control means is provided 
in a terminal unitit constitutes so that the key-frame read-out interval defined by 
this stream control means may be told to a video server deviceand since a key 
frame reproduction interval is generated by the terminal unit sidethe key frame 
reproduction interval in a terminal unit is finely controllable. 
[0034]A stream control means the invention according to claim 6 in the value 
which carried out the integral multiple of the key-frame interval of a bit streamThe 
minimum larger and value than the minimum key frame reproduction interval which 
can transmit the data of a key-frame is defined as a key frame reproduction 
intervallt can constitute so that a multiplication value with the reproduction speed 
specified by this key frame reproduction interval and terminal unit may be defined 
as a key-frame read-out intervaland fast reproduction of the double speed which 
a terminal unit specifies can be realized correctly. 

[0035]A stream control means the invention according to claim 7 in the value 
which carried out the integral multiple of the key-frame interval of a bit streamSet 
up the minimum larger and value than the minimum key frame reproduction interval 
which can transmit the data of a key-frame as a basic key frame reproduction 
intervaland in the inside from the minimum key frame reproduction interval to a 
basic key frame reproduction interval. The smallest value that fills the 
reproduction speed specified by a terminal unit is provided in a key frame 
reproduction intervalThe quality of a fast reproduction picture can be raised by 
constituting so that the multiplication value of this key frame reproduction interval 
and reproduction speed may be defined as a key-frame read-out intervaland 
taking the smallest possible key frame reproduction interval. 
[0036]A stream control means the invention according to claim 8 in the value 
which carried out the integral multiple of the key-frame interval of a bit streamThe 
minimum larger and value than a multiplication value with the reproduction speed 
specified by the minimum key frame reproduction interval and terminal unit of a 
key-frame which can transmit data is defined as a key-frame read-out intervalThe 
key frame reproduction interval (n) in the n-th key-frame that the terminal unit 
receivedFrom the integer nearest to the value which increased the key-frame 
read-out interval n timesand was broken by reproduction speed. It constitutes so 
that it may provide in the value which subtracted the integer nearest to the value 
which carried out double [ of the key-frame read-out interval ] (n-l)and was 
broken by reproduction speedand nonintegral double speed can be realized by 
defining a key frame reproduction interval for every key-frame in this way. 
[0037]A stream control means constitutes the invention according to claim 9 so 
that the key-frame read-out interval and key frame reproduction interval with 
which it is satisfied of the reproduction speed in the fast reproduction of for 
Masakata or an opposite direction may be definedand it can realize fast 



reproduction in the exact double speed of positive and reverse both directions. 
[0038]To the video server device of the video on-demand system which the 
invention according to claim 1 0 holds a bit streamand provides a bit stream 
according to the demand from a terminal unit. The stream accumulation means 
which accumulates a bit streamKey-frame read-out / transmitting bit rate 
calculating means which computes the data length of the key-frame read-out bit 
rate when reading only a key-frame from a bit streamthe key-frame transmitting 
bit rateand a key-frameWhen reading only a key-frame from a bit stream based on 
the reproduction speed specified from the terminal unitFrom the key-frame read- 
out bit rate or the key-frame transmitting bit rateand key-frame data length. It 
asks for the minimum key frame reproduction interval which can transmit the data 
of a key-frameThe stream control means which defines the key-frame read-out 
interval and key frame reproduction interval with which it is satisfied of 
reproduction speed from the reproduction speed specified from this minimum key 
frame reproduction intervalthe key-frame interval of a bit streamand the terminal 
unitThe stream reading means which reads only a key-frame from the bit stream 
accumulated in the stream accumulation means according to the key-frame read- 
out interval which the stream control means definedThe stream transmitting 
means which transmits the stream which the stream reading means read to a 
terminal unitThe control information transmitting means which transmits the key 
frame reproduction interval which the stream control means defined to a terminal 
unit can be establishedand this can be used as a video server device in the video 
on-demand system of Claim 3. 

[0039]The invention according to claim 1 1 to the terminal unit of the video on- 
demand system which requires offer of a bit stream of the video server device 
with which the bit stream was held. An input control means to change the demand 
of a programa playback positionreproduction speedetc. into a commandThe 
command transmission means which transmits the command which the input 
control means changed to a video server deviceThe stream reception means 
which receives the stream transmitted from the video server deviceThe decoding 
means which decodes the stream received by the stream reception meansWhen 
the decoding control means which controls a decoding meansand the control 
information reception means which receives the key frame reproduction interval 
transmitted from the video server device are established and fast reproduction is 
required as reproduction speedit constitutes so that a decoding control means 
may control decoding of a decoding means based on the key frame reproduction 
interval acquired from a control information reception meansand it can construct 
with the video server device of Claim lOand ****** and the video on-demand 
system of Claim 3 can be constituted. 

[0040]The stream accumulation means to which the invention according to claim 
12 accumulates a bit stream in the video server device of a video on-demand 
systemKey-frame read-out / transmitting bit rate calculating means which 
computes the data length of the key-frame read-out bit rate when reading only a 
key-frame from a bit streamthe key-frame transmitting bit rateand a key- 



frameWhen reading only a key-frame from a bit stream based on the reproduction 
speed specified from the terminal unitFrom the key-frame read-out bit rate or the 
key-frame transmitting bit rateand key-frame data length. It asks for the minimum 
key frame reproduction interval which can transmit the data of a key-frameThe 
stream control means which defines the key-frame read-out interval and key 
frame reproduction interval with which it is satisfied of this reproduction speed 
from the reproduction speed specified from this minimum key frame reproduction 
intervalthe key-frame interval of a bit streamand the terminal unitOnly a key- 
frame is read from the bit stream accumulated in the stream accumulation means 
according to the key-frame read-out interval which the stream control means 
definedMake the key frame reproduction interval which the stream control means 
defined in the read stream into additional informationand Insertion or the stream 
reading means to embedThe stream transmitting means which transmits the 
stream outputted from the stream reading means to a terminal unit can be 
establishedand this can be used as a video server device in the video on-demand 
system of Claim 4. 

[0041] An input control means by which the invention according to claim 13 
changes the demand of a programa playback positionreproduction speedetc. into 
the terminal unit of a video on-demand system at a commandThe command 
transmission means which transmits the command which the input control means 
changed to a video server deviceThe stream reception means which receives the 
stream transmitted from the video server deviceWhen the decoding means which 
decodes the stream received by the stream reception meansand the decoding 
control means which controls a decoding means are established and fast 
reproduction is required as reproduction speedA stream reception means takes 
out the key frame reproduction interval inserted or embedded at the stream which 
receivesit constitutes so that a decoding control means may control decoding of a 
decoding means based on the key frame reproduction interval acquired from a 
stream reception meansand it can construct with the video server device of Claim 
12and ****** and the video on-demand system of Claim 4 can be constituted. 
[0042]The stream accumulation means to which the invention according to claim 
14 accumulates a bit stream in the video server device of a video on-demand 
systemWhen reading only a key-frame from a bit stream based on the 
reproduction speed specified from the terminal unitThe stream reading means 
which reads only a key-frame from the bit stream accumulated in the stream 
accumulation means according to the key-frame read-out interval and the read- 
out bit rate which were sent from the terminal unitThe stream transmitting means 
which transmits to a terminal unit according to the key-frame transmitting bit rate 
to which the stream which the stream reading means read was sent from the 
terminal unit is establishedThis can be used as a video server device in the video 
on-demand system of Claim 5. 

[0043]An input control means by which the invention according to claim 15 
changes the demand of a programa playback positionreproduction speedetc. into 
the terminal unit of a video on-demand system at a commandThe stream 



reception means which receives the stream transmitted from the video server 
deviceThe decoding means which decodes the stream received by the stream 
reception meansThe decoding control means which controls a decoding meansand 
the access table management tool which are held at the video server device and 
which reads key frame information from the access table of a bit streamKey-frame 
read-out / transmitting bit rate calculating means which computes the data length 
of the key-frame read-out bit rate in case only a key-frame is read from a bit 
stream with a video server devicethe key-frame transmitting bit rateand a key- 
frameWhen only a key-frame is read from a bit stream with a video server device 
based on the reproduction speed which a terminal unit requiresit asks for the 
minimum key frame reproduction interval which can transmit the data of a key- 
frame from the key-frame read-out bit rate or the key-frame transmitting bit 
rateand key-frame data lengthThe stream control means which defines the key- 
frame read-out interval and key frame reproduction interval with which it is 
satisfied of this reproduction speed from the minimum key frame reproduction 
intervalthe key-frame interval of a bit streamand reproduction speedWhen the 
control information transmitting means which transmits the key-frame read-out 
interval which the stream control means defined to a video server device is 
established and fast reproduction is required as reproduction speedit constitutes 
so that a decoding control means may control decoding of a decoding means 
based on the key frame reproduction interval told from a stream control meansand 
it can construct with the video server device of Claim 14and ****** and the video 
on-demand system of Claim 5 can be constituted. 

[0044]Hereafteran embodiment of the invention is described using Drawings. 
[0045](A 1st embodiment) In the video on-demand system of a 1st embodiment. 
The hard disk 1 in which a video server device accumulates AV stream la of an 
image and a sound as shown in drawing I The hard disk 2 which accumulates 
access table 2b to AV stream laThe stream read section 3 which reads AV 
stream la from the hard disk IThe stream transmission section 4 which transmits 
the read AV stream to a terminal unitThe access table Management Department 5 
which manages access table 2band the command reception part 6 which receives 
the command from a terminal unitThe stream control section 101 which controls 
read-out and transmission of an AV stream based on the demand from a terminal 
unitKey-frame read-out / transmitting bit rate calculation part 102 which 
computes the key-frame read-out bit ratethe key-frame transmitting bit rateand 
key-frame data length in the case of reading only a key-frame from an AV 
streamit has the control information transmission section 103 which transmits the 
key frame reproduction interval in fast reproduction to a terminal unit. 
[0046]The terminal unit of this system is provided with the following. 
The input devices 1 6such as a keyboard and a mouse. 

The input control part 13 which generates a command according to alter operation. 
The command transmission part 9 which transmits a command to a video server 
device. 

The stream receive section 10 which receives the AV stream sent from the video 



server deviceThe decoder section 1 2 which decodes an AV streamand the control 
information receive section 104 which receives the information on a key frame 
reproduction interval transmitted from the video server deviceWhen the 
reproduction mode acquired from the stream receive section 1 0 changes and it 
becomes fast reproductionThe decoder control section 1 05 which controls the 
decoder section 12 so that decoding is performed with the key frame reproduction 
interval acquired from the control information receive section 104the monitor 14 
which displays the decoded imageand the loudspeaker 15 which outputs the 
decoded sound. 

[0047] Operation of this system is explained. 

[0048]The signal inputted from the input device 16 by the side of a terminal is 
changed into a program designation command and the command which specifies a 
reproduction starting position and reproduction speed by the input control part 1 3 
of a terminal unitand is transmitted to the command reception part 6 of a video 
server device from the command transmission part 9. 

[0049]The stream control section 101 of a video server deviceThe program 
informationthe reproduction starting positionand reproduction speed which the 
command reception part 6 receivedFrom the key frame information which the 
access table Management Department 5 managesthe AV stream which should be 
readthe key-frame which should be readand its accumulation position are 
searched forthose information is given to the stream read section 3and it is 
ordered read-out of the stream from the storage device 1. 
[0050]When reproduction speed is fast reproductionkey-frame read-out / 
transmitting bit rate calculation part 102Key-frame average data length is 
computed from the data length of I frames each of the AV stream recorded on 
access table 2blt reads from the recording form etc. of the coding bit rate 
recorded on key-frame average data length or access table 2band an AV 
streamthe bit rate is decidedand the transmitting bit rate is decided from the 
number of the terminal units connected actuallyetc. 

[0051 ]The key-frame read-out bit ratethe transmitting bit rateand the key-frame 
average data length which got the stream control section 101 from key-frame 
read-out / transmitting bit rate calculation part 102 in the case of fast 
reproductionThe key-frame interval of the stream obtained from the access table 
Management Department 5From the reproduction speed specified by a terminal 
unita key frame reproduction interval and a key-frame read-out interval are 
determinedRead-out of the key-frame which tells this key frame reproduction 
interval to the control information transmission section lOSand reads with a key- 
frame read-out interval and the reading position of a key-frametells the bit rate to 
the read section Sand is specifiedit is ordered to add the reproduction mode which 
specifies change of reproduction speed to the read stream. 
[0052]How this stream control section 101 determines a key frame reproduction 
interval and a key-frame read-out interval is mentioned later 
[0053]The control information transmission section 103 transmits the key frame 



reproduction interval which the stream control section 101 determined to a 
terminal unit. The stream read section 3 is the specified read-out bit ratereads 
the key-frame specified from AV stream laand inserts or embeds reproduction 
mode into the stream of only the read key-frame. The stream transmission section 
4 transmits the stream received from the stream read section 3 to the stream 
receive section 10 of a terminal unit. At this timethe stream control section 101 
controls transmission of the stream transmission section 4 based on the 
information on the transmitting bit rate obtained from key-frame read-out / 
transmitting bit rate calculation part 1 02. 

[0054]By making into a trigger reproduction mode in the stream taken out in the 
stream receive section lOthe decoder control section 105 of a terminal unit is 
controlled so that decoding in the decoder section 12 is performed according to 
the key frame reproduction interval received in the control information receive 
section 1 04. The stream which the stream receive section 1 0 received is decoded 
by the decoder section 12and is outputted as an image from the monitor 14. In 
this caseif it receives once even if small per change of reproduction speedit is 
sufficient for a key frame reproduction interval. The decoder control section 105 
controls the decode part 1 2 not to decode a sound in the case of fast 
reproduction. The operation in ordinary reproduction is the same as the former. 
[0055]Thusin the system of a 1 st embodiment. The stream control section which 
defines the key-frame read-out interval and key frame reproduction interval which 
are satisfied with a video server device of the reproduction speed specified from 
the terminal unitBy having formed the control information transmission section 103 
which tells this key frame reproduction interval to a terminal unitand having 
formed the control information receive section 1 04 which receives a key frame 
reproduction interval to a terminal unitit becomes possible to specify the key 
frame reproduction interval in a terminal unit from the video server 
sideandtherebyfast reproduction in the arbitrary reproduction speed which a 
terminal unit requires can be realized. 

[0056]Nexthow the stream control section 101 determines a key frame 
reproduction interval and a key-frame read-out interval is explained. This method 
explains those with three kindand an all directions method as the 2nd 
embodimentSrd embodimentand 4th embodiment. 

[0057](A 2nd embodiment) In the 1st method of searching for the key frame 
reproduction interval and key-frame read-out interval for realizing specified 
reproduction double speed. The stream control section 101 of a video server 
deviceThe key-frame average data length for which key-frame read-out / 
transmitting bit rate calculation part 102 askedit breaks by the bit rate with the 
smaller key-frame read-out bit rate or key-frame transmitting bit ratelt asks for 
the minimum key frame reproduction interval as a minimum interval (time interval 
it becomes impossible to send all the data of a key-frame in a period shorter than 
this interval) which can transmit a key-frame. 

[0058]Subsequentlythe minimum larger and interval than the minimum key frame 
reproduction interval is chosen from the key-frame interval in a streamer the 



interval of the integral multipleand it is considered as a key frame reproduction 
interval. And when reproduction speed is specified from the terminal unita key- 
frame read-out interval is searched for with key-frame read-out interval = key 
frame reproduction interval x reproduction speed. 

[0059]How to search for a key frame reproduction interval and a key-frame read- 
out interval is concretely explained using the reproduction speed table (front [ this 
/ itself ] is the same as the table of drawing 1 1 ) of drawing 2 , Heresuppose that 
the minimum key frame reproduction interval is 9. Since a key-frame interval is 
ISsince the minimum value in the larger multiple of 15 than 9 is 15it sets key 
frame reproduction interval y as 15 in this case. Nextwhen the reproduction speed 
specified by a terminal unit is 2Xthe key-frame read-out interval x is set as 
15x2=30 from the formula of (key-frame read-out interval = key frame 
reproduction interval x reproduction speed). Thereforethe key-frame which the 
stream read section 3 reads becomes for every 30-frame jumpand is read in order 
of the frame numbers 131 and 61. 

[0060]The read key-frame is sent to a terminal unitunder control of the decoder 
control section 105as shown in drawing 3 (aXhe following key-frame is decoded 15 
frames [ as which one key-frame was displayed ] after backand 2X fast 
reproduction is performed. 

[0061] Drawing 3 (b) drawing 3 (c)and drawing 3 (d) show the case of 3X4Xand 
5Xrespectively. 

[0062]In this methodthe key frame reproduction interval and key-frame read-out 
interval for realizing reproduction speed which a terminal unit specifies can be 
acquired in an easy procedure. Since the key frame reproduction interval set up 
once is eternal in the fast reproduction of each double speed of the streamit is 
simple for the signal transduction about the key frame reproduction interval to a 
terminal unitand control of the key frame reproduction interval in a terminal unit is 
easy for it. 

[0063](A 3rd embodiment) In the 2nd method of searching for the key frame 
reproduction interval and key-frame read-out interval for realizing specified 
reproduction double speed. The stream control section 101 of a video server 
deviceThe minimum larger interval than the minimum key frame reproduction 
interval is chosen from the key-frame interval in a streamer the interval of the 
integral multipleand let it be a basic key frame reproduction intervalafter asking for 
the minimum key frame reproduction interval like the case of a 2nd embodiment. 
And when the terminal unit specifies reproduction speeda basic key-frame read- 
out interval is searched for with basic key-frame read-out interval = basic key 
frame reproduction interval x reproduction speed. 

[0064]Nextthe value computed using larger key frame reproduction interval y 
smaller than a basic key frame reproduction interval than the minimum key frame 
reproduction interval (key-frame read-out interval x/ key frame reproduction 
interval y)It searches for key frame reproduction interval y and the key-frame 
read-out interval x which are in agreement with the specified reproduction speed. 
[0065]If an applicable key frame reproduction interval and key-frame read-out 



interval are found as a result of this searchlf they are adopted as a key frame 
reproduction interval and a key-frame read-out intervalrespectively and are not 
founda basic key frame reproduction interval and a basic key-frame read-out 
interval are adopted as a key frame reproduction interval and a key-frame read- 
out interval. 

[0066]How to search for a key frame reproduction interval and a key-frame read- 
out interval is concretely explained using the reproduction speed table (front [ this 
/ itself ] is the same as the table of drawing 1 1 ) of drawing 4 . Heresuppose that 
the minimum key frame reproduction Interval is 9. Since a keyHrame interval is 
ISsince the minimum in the inside of the larger multiple of 15 than 9 is 15a basic 
key frame reproduction interval is set to 15 in this case. When the reproduction 
speed specified by a terminal unit is 2Xa basic key-frame read-out interval is set 
to 1 5x2=30 from the formula of (key-frame read-out interval = key frame 
reproduction interval x reproduction speed). 

[0067]Nexta key frame reproduction interval searches for the key frame 
reproduction interval and key-frame read-out interval from which key-frame read- 
out interval x/ key frame reproduction interval y is set to 2 between 9 and 15 
(inside of the field 41 of drawing 4 ). In this casesince an applicable thing is not 
foundthe basic key frame reproduction interval 1 5 is set as a key frame 
reproduction intervaland the basic key-frame read-out interval 30 is set as a key- 
frame read-out interval. 

[0068]When the reproduction speed specified by a terminal unit is 3Xa basic key- 
frame read-out interval is set to 15x3=45. Nexta key frame reproduction interval 
searches for the key frame reproduction interval and key-frame read-out interval 
from which key-frame read-out interval x/ key frame reproduction interval y is set 
to 3 between 9 and 1 5. In this casesince the thing of 30 is found by the key-frame 
read-out interval x in 1010 is set up as a key frame reproduction intervaland key 
frame reproduction interval y sets up 30 as a key-frame read-out interval. 
[0069]Thusin this methodif reproduction speed changesa key frame reproduction 
interval may also change. 

[0070]In the case of 2Xthe stream read section 3 reads a key-frame in order of 
the frame numbers 131 and 61 at a 30-frame jump according to directions of the 
stream control section 101 as shown in drawing 5 (a). The read key-frame is sent 
to a terminal unitunder control of the decoder control section 105as shown in 
drawing 5 (a)the following key-frame is decoded 15 frames [ as which one key- 
frame was displayed ] after backand 2X fast reproduction is performed. 
[0071 ]In the case of 3Xthe stream read section 3 reads a key-frame to a 30- 
frame jump in order of the frame numbers 131and 61 according to directions of 
the stream control section 101 as shown in drawing 5 (b). The read key-frame is 
sent to a terminal unitunder control of the decoder control section 105as shown in 
drawing 5 (bHhe following key-frame is decoded ten frames [ as which one key- 
frame was displayed ] after backand 3X fast reproduction is performed. 
[0072] Drawing 5 (c) and drawing 5 (d) show the case of 4X and 5X similarly. 
[0073]In this methodsince it is set up so that the key frame reproduction interval 



and key-frame read-out interval for realizing reproduction speed which a terminal 
unit specifies may become as small as possiblea motion of a fast reproduction 
image becomes smooth arid image quality can be raised. 
[0074](A 4th embodiment) The 3rd method of searching for the key frame 
reproduction interval and key-frame read-out interval for realizing specified 
reproduction double speed is a method for meeting the reproduction request in 
nonintegral double speed. In this methoda key frame reproduction interval is 
defined about the key-frame in every sheet which a terminal unit 
receivesrespectively. 

[0075]The stream control section 101 of a video server device asks for the 
minimum key frame reproduction interval like the case of a 2nd embodiment. And 
when the terminal unit specifies nonintegral m as reproduction speedit is the key- 
frame read-out interval / reproduction speed m> minimum key frame reproduction 
interval (.). Or the minimum thing is set up as a basic key-frame read-out interval 
among the key-frame read-out intervals with which the formula of the key-frame 
read-out interval > minimum key frame reproduction interval x reproduction speed 
m is filled. 

[0076]If n is made into the integer which begins from 1 herethe key-frame 
reproduced to the n-th is used as a reproduction key-frame (n) and the interval 
between a reproduction key-frame (n) and a reproduction key-frame (n+1) is made 
into a key frame reproduction interval (n)The frame number from the head in the 
accumulated stream to this side of a reproduction key-frame (n+1) is set to (basic 
key-frame read-out interval xn). In order to make reproduction double speed 
approximate to nonintegral ma terminal unit should just reproduce the integer 
nearest to the value of (the basic key-frame read-out interval xn/ reproduction 
speed m) for this frame interval as a reproduction interval. Thereforea key frame 
reproduction interval (n) serves as a value which subtracted the integer nearest to 
the value of (the basic key-frame read-out interval x(n-1) / reproduction speed 
m) from the integer nearest to the value of (the basic key-frame read-out interval 
xn/ reproduction speed m). This key frame reproduction interval (n) is a variable 
value. 

[0077] How to ask for a key-frame read-out interval and a key frame reproduction 
interval (n) is concretely explained using the reproduction speed table (front [ this 
/ itself] is the same as the table of drawing 11 ) of drawing 6 . Heresuppose that 
the minimum key frame reproduction interval is Sand a key-frame interval is 1 5. 
When the reproduction speed specified by a terminal unit is 3.1 Xa key-frame read- 
out interval is searched for as follows. 

[0078]A key-frame read-out interval is calculated sequentially from the minimum. 
Since a key-frame read-out interval is a multiple of a key-frame intervalif a key- 
frame read-out interval is first calculated as 15 of the minimumit becomes key- 
frame read-out interval 15/ reproduction speed 3.1=4.83 — and becomes smaller 
than the minimum key frame reproduction interval Sand the formula of the (key- 
frame read-out interval / reproduction speed m> minimum key frame reproduction 
interval) is not filled. Thenit calculates about the key-frame read-out interval 30 



large next. If a key-frame read-out interval is calculated as 30it becomes key- 
frame read-out interval 30/ reproduction speed 3.1=9.67 — and since it is larger 
than the minimum key frame reproduction interval 9this key-frame read-out 
interval 30 will be adopted as a basic keyHrame read-out interval. 
[0079]Nextthe integer 0 nearest to the basic key-frame read-out interval 30x(1-1) 
/ reproduction speed 3.1= 0 is subtracted and searched for from 10 which rounded 
off the value [ key frame reproduction interval / (1) ] basic key-frame read-out 
interval 30x1/ reproduction speed 3.1=9.67 — by the decimal point primacy. 
Thereforea key frame reproduction interval (1) is set to 10. 
[0080]A key frame reproduction interval (2) the value basic key-frame read-out 
interval 30x2/ reproduction speed 3.1=19.35 — from 19 rounded off by the decimal 
point primacy. 10 which rounded off the value basic key-frame read-out interval 
30x(2-1) / reproduction speed 3.1=9.67 — by the decimal point primacy can be 
subtractedand it can ask as 9. 

[0081]Similarly a key frame reproduction interval (3) the value basic key-frame 
read-out interval 30x3/ reproduction speed 3.1=29.03 — from 29 rounded off by 
the decimal point primacy. 19 which rounded off the value basic key-frame read- 
out interval 30x(3-1) / reproduction speed 3.1=19.35 — by the decimaj point 
primacy is subtractedand it is set to 10. In the same procedureit can ask for a key 
frame reproduction interval one by one. Thusa key frame reproduction interval 
changes for every one reproduction key-frame. 

[0082]When the reproduction double speed which a terminal unit specifies is 
3.1Xthe stream read section 3 reads a key-frame to a 30-frame jump in order of 
the frame numbers 131and 61 according to directions of the stream control 
section 101 as shown in drawing 7 (a). The read key-frame is sent to a terminal 
unitand is displayed with the key frame reproduction interval called for under 
control of the decoder control section 1 05. 

[0083]After specifically displaying the key-frame of the decoded frame number lit 
indicates by nine-frame stillness and the key-frame of the frame number 31 is 
displayed on the 1 1th frame. The key-frame of the frame number 31 completes 
decoding by display. After displaying the key-frame of the frame number 31 it 
indicates by eight-frame stillness and displays the key-frame of the frame number 
61 on the 20th frame. The key-frame of the frame number 61 completes decoding 
by display. After displaying the key-frame of the frame number 61 it indicates by 
nine-frame stillness and displays the key-frame of the frame number 91 on the 
30th frame. The key-frame of the frame number 91 completes decoding by display. 
3.1 X reproduction is realized by performing such regeneration one by one. 
[0084]In 3.2X reproductionthe stream read section 3 reads a key-frame to a 30- 
frame jump in order of the frame numbers 131 and 61 as shown in drawing 7 (b). 
The decoder control section 105 of a terminal unit about the read key-frame. The 
key-frame of the frame number 1 is displayedthe key-frame of an eight-frame 
stillness display and the frame number 31 is displayedthe key-frame of a nine- 
frame stillness display and the frame number 61 is displayedit displays in order of 
eight-frame stillness display **and 3.2X reproduction is realized. 



[0085]Similarly3.3X and 3.4X are shown in drawing 7 (c) and drawing 7 
(d)respectively. 

[0086]Thusin this methodthe nonintegral reproduction double speed specified from 
a terminal unit is realizable. This method can be used also when it constitutes the 
jog shuttle etc. into which reproduction speed is changed gradually. 
[0087]In a 2nd3rdand 4th embodimentalthough the key-frame interval is set to 15it 
is not limited to this. A key-frame interval may be a value to change. Reproduction 
speed may not be restricted to the double speed illustrated by each 
embodimentand may have a negative double-speed value as opposite direction 
fast reproduction. In a 4th embodimentwhen asking for a key frame reproduction 
interval (n)it has rounded off by the decimal point primacybut it does not limit to 
this. At each embodimentalthough the stillness display of a reproduction key- 
frame is controlled by the key frame reproduction intervala stillness display may 
be controlled by the absolute frame number counted from a reproduction start 
key-frame or other key-frames. 

[0088](A 5th embodiment) A 5th embodiment explains change of the composition 
of the video server device of a video on-demand systemand a terminal unit shown 
in a 1st embodiment. 

[00893The information on the key frame reproduction interval set up by the video 
server side is embedded at the stream which transmitsand the video server device 
of this system gives it to a terminal unitas shown in drawing 8 . Thereforethe 
control information transmission section 103 with which the video server device of 
a 1st embodiment ( drawing 1 ) was providedand the control information receive 
section 104 with which the terminal unit was provided both are not provided. Other 
composition does not have a 1 st embodiment and a change. 
[0090]ln this systemthe signal inputted from the input device 16 by the side of a 
terminal is changed into a program designation command and the command which 
specifies a reproduction starting position and reproduction speed by the input 
control part 13 of a terminal unitand is transmitted to the command reception part 
6 of a video server device from the command transmission part 9. 
[0091]The stream control section 201 of a video server deviceThe program 
informationthe reproduction starting positionand reproduction speed which the 
command reception part 6 receivedFrom the key frame information which the 
access table Management Department 5 managesthe AV stream which should be 
readthe key-frame which should be readand its accumulation position are 
searched forthose information is given to the stream read section 3and it is 
ordered read-out of the stream from the storage device 1 . 
[0092]When reproduction speed is fast reproductionthe stream control section 
201 The key-frame read-out bit ratethe transmitting bit rateand the key-frame 
average data length which got from key-frame read-out / transmitting bit rate 
calculation part 102The key-frame interval of the stream obtained from the 
access table Management Department 5From the reproduction speed specified by 
a terminal unita key frame reproduction interval and a key-frame read-out interval 
are determinedit reads with a key-frame read-out interval and the reading position 



of a key-frameand is ordered read-out of a key-frame which tells the bit rate and 
a key frame reproduction interval to the stream read section 3and specifies 
themand the writing of the key frame reproduction interval to the read stream. 
[0093]The stream read section 3 is the specified read-out bit ratereads the key- 
frame specified from AV stream 1aand inserts or embeds a key frame reproduction 
interval into the stream of only the read key-frame. The stream transmission 
section 4 transmits the stream received from the stream read section 3 to the 
stream receive section 207 of a terminal unit. 

[0094]The decoder control section 205 of a terminal unit controls decoding of the 
stream in the decoder section 12 based on the information on the in-stream 
playback interval in the stream taken out in the stream receive section 207. The 
stream decoded by the decoder section 1 2 is outputted as an image from the 
monitor 14. 

[0095]As a 4th embodiment showseven when a key frame reproduction interval 
changes in the same reproduction speedthe decoder control section 205 of this 
terminal unit can control the decoder according to that key frame reproduction 
interval easilyand the control of fine reproduction speed of it is attained. 
[0096]Ordinary reproduction is the same as the former. 

[0097]Thuseven when minute fast reproductionsuch as nonintegral reproduction 
speedis required from a terminal unitthe system of a 5th embodiment can respond 
easily and can realize fast reproduction in alignment with the demand of the 
terminal unit. 

[0098](A 6th embodiment) The video on-demand system of a 6th embodiment has 
set up the key frame reproduction interval and the key-frame read-out interval by 
the terminal unit side. 

[0099]The video server device of this system is provided with the following. 
The hard disk 1 which accumulates AV stream la of an image and a sound as 
shown in drawing 9 . 

The hard disk 2 which accumulates access table 2b to AV stream la. 
The stream read section 306 which reads AV stream la from the hard disk 1. 
The stream transmission section 4 which transmits the read AV stream to a 
terminal unitand the stream reading control part 308 which controls read-out and 
transmission of an AV stream. 

[0100]A terminal unit is provided with the following. 
The input devices 16such as a keyboard and a mouse. 

The input control part 13 which generates a command according to alter operation. 
The access table Management Department 5 which reads the information on 
access table 2b accumulated in the video server device. 

Key-frame read-out / transmitting bit rate calculation part 102 which computes 
the key-frame read-out bit ratethe key-frame transmitting bit rateand key-frame 
data length based on the information which the access table Management 
Department 5 readThe stream control section 301 which determines a key frame 
reproduction interval and a key-frame read-out intervalThe stream receive section 



307 which receives the AV stream sent from the video server deviceThe decoder 
section 12 which decodes an AV streamthe decoder control section 305 which 
controls the decoder section 1 2the monitor 1 4 which displays the decoded 
imageand the loudspeaker 1 5 which outputs the decoded sound. 

[0101]Operation of this system is explained. 

[0102]The signal inputted from the input device 16 by the side of a terminal is 
changed into program specification information and the information which specifies 
a reproduction starting position and reproduction speed by the input control part 
13and is inputted into the stream control section 301. The stream control section 
301 directs to acquire the information on the key-frame corresponding to a 
designated program from access table 2b stored in the video server device to the 
access table Management Department 5 from the reproduction starting position of 
a designated program and reproduction speed which were inputted. 
[0103]Subsequentlythe stream control section 301 from the reproduction starting 
position of the inputted designated programreproduction speedand the information 
on the key-frame which the access table Management Department 5 has. The AV 
stream which should be readthe key-frame which should be readand its 
accumulation position are searched forthose information is given to the stream 
reading control part 308 of a video server deviceand read-out of the stream from 
the storage device 1 is directed. 

[0104]When reproduction speed is fast reproductionkey-frame read-out / 
transmitting bit rate calculation part 102Key-frame average data length is 
computed from the data length of I frames each of the AV stream acquired from 
the access table Management Department Sand the keyHrame read-out bit rate 
and the transmitting bit rate are computed from key-frame average data lengththe 
coding bit rateetc. 

[0105]The stream control section 301 This key-frame average data lengththe key- 
frame read-out bit rateand the transmitting bit rateThe key-frame interval of the 
stream obtained from the access table Management Department SFrom the 
specified reproduction speeda key frame reproduction interval and a key-frame 
read-out interval are determinedit reads with a key-frame read-out interval and 
the reading position of a key-frameand the key frame reproduction interval which 
sent the bit rate to the stream reading control part 308 of the video server 
deviceand determined it is told to the decoder control section 305. 
[0106]The stream reading control part 308 of a video server device controls the 
stream read section 306and reads it by the read-out bit rate which had the key- 
frame specified from AV stream la specified. The read stream is sent to the 
stream transmission section 4and the stream transmission section 4 transmits the 
received stream to the stream receive section 307 of a terminal unit. 
[0107]The decoder section 12 of a terminal unit decodes the stream which the 
stream receive section 307 received. At this timethe decoder control section 1 05 
controls the decoder section 12 to be decoded with the key frame reproduction 
interval received from the stream control section 301. The video signal decoded by 



the decoder section 12 is outputted as an image from the monitor 14. 
[0108]Even when a key frame reproduction interval changes in the same 
reproduction speedthe decoder control section 305 of this terminal unitSince the 
decoder of the decoder section 1 2 is controllable in response to the information 
on a direct key frame reproduction interval from the stream control section 301a 
frequent change of a key frame reproduction interval can also be coped with 
exactly. 

[0109]Thuswhen the system of a 6th embodiment equips the terminal side with the 
stream control section 301 the key-frame read-out / transmitting bit rate 
calculation part 1 02and the access table Management Department 5A key frame 
reproduction interval can be specified by the terminal unit sideand fine control of 
fast reproduction can be performed easily. 

[0110]In each embodimentalthough the key frame reproduction interval etc. are 
computed using key-frame average data lengthit may replace with key-frame 
average data lengthand the key-frame maximum data length may be used. 
Although the case where AV stream la and access table 2b are accumulated in a 
separate storage medium is shownof courseit does not matter even if it arranges 
these to the same storage medium. AV streams la may be a video streaman audio 
streamand other streams. Although MPEG was used as video compression 
technologyit does not limit to this. Even if it is a case of fast reproductiona sound 
may be decodedand it may constitute so that it may output from the loudspeaker 
15. 

[01 1 1]The connection between a video server device and a terminal unit can take 
various gestaltensuch as tying two or more terminal units to one video server 
devicetying two or more terminal units to two or more video server devicesor tying 
one terminal unit to one video server device. 

[0112]The key frame reproduction interval inserted or embedded into a bit stream 
in a 5th embodimentThe target key-frame changes into the hour entry decoded 
and reproducedlnternational-standards MPEG1 (Motion Picture.) DTS specified to 
coding Experts Group Phasel or MPEG 2 (Motion Picture coding Experts Group 
Phase2) (Decoding Time Stamp)It may describe in the PTS (Presentation Time 
Stamp) fieldand by the method which is not specified to international-standards 
MPEG1 or MPEG 2it may insert or embed and the hour entry about a key frame 
reproduction interval may be carried out. In a 5th embodimentreproduction mode 
may be combined like a 1st embodimentand you may also insert or embed at a 
stream. 
[0113] 

[Effect of the Invention]The video on-demand system of this invention can realize 
correctly arbitrary reproduction speed specified from the terminal unit so that 
clearly from the above explanation. The video server device and terminal unit of 
this invention can constitute a video on-demand system with such the 
characteristic. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the video on-demand system which comprises 
the 1st video server device and terminal unit in an embodiment of this invention 
[Drawing 23 The reproduction speed table for explaining how to decide the key- 
frame read-out interval in a 2nd embodiment of this inventionand a key frame 
reproduction interval 

[Drawing 3] The explanatory view showing the reproduction frame sequence set up 
by a 2nd embodiment 

[Drawing 4] The reproduction speed table for explaining how to decide the key- 
frame read-out interval in a 3rd embodiment of this inventionand a key frame 
reproduction interval 

[Drawing 5] The explanatory view showing the reproduction frame sequence set up 
by a 3rd embodiment 

[Drawing 6] The reproduction speed table for explaining how to decide the key- 
frame read-out interval in a 4th embodiment of this inventionand a key frame 
reproduction interval 

[Drawing 7] The explanatory view showing the reproduction frame sequence set up 
by a 3rd embodiment 

[Drawing 8] The block diagram of the video on-demand system which comprises 
the 5th video server device and terminal unit in an embodiment of this invention 
[Drawing 9] The block diagram of the video on-demand system which comprises 
the 6th video server device and terminal unit in an embodiment of this invention 
[Drawing 10] The block diagram of the video on-demand system which comprises a 
conventional video server device and terminal unit 

[Drawing 1 1] The reproduction speed table for explaining how to decide the key- 
frame read-out interval in the conventional video server deviceand a key frame 
reproduction interval 

[Drawing 12] The explanatory view showing the reproduction frame sequence set 
up with the conventional video server device 

[Drawing 13] It is an explanatory view showing the reproduction frame sequence (b) 
in the order (a) of an accumulation frameand ordinary reproduction. 
[Description of Notations] 
1 Hard disk 

1 a AV stream 

2 Hard disk 

2b Access table 

3206and 306 Stream read section 

4 Stream transmission section 

5 Access table Management Department 

6 Command reception part 

71 01 201 and 301 Stream control section 

8 The number setting table of key-frame skips 



9 Command transmission part 

10207and 307 Stream receive section 

1 1 1 05205and 305 Decoder control section 

1 2 Decoder section 

1 3 Input control part 

14 Monitor 

15 Loudspeaker 

1 6 Input device 

21 The search range which searches for the 2nd key frame reproduction interval 
and key-frame read-out interval in an embodiment 

41 The search range which searches for the 3rd key frame reproduction interval 
and key-frame read-out interval in an embodiment 

102 Key-frame read-out / transmitting bit rate calculation part 

103 Control information transmission section 

1 04 Control information receive section 

1 1 1 The search range which searches for the key frame reproduction interval and 
key-frame read-out interval in a conventional example 
308 Stream reading control part 



